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EXECUTIVE SUMMARY  

 

The issue of river conservation is gaining urgency in recent times in India. However, 

despite considerable efforts in this field, riverine islands and sandbars have, until now, 

received negligible attention from subject experts and policymakers. This is evident from 

the gross lack of studies on this topic and the absence of any significant policy/regulation 

addressing pressing issues faced by these vital components of the riverine ecosystem.  

In recent years riverine islands have begun to face anthropogenic pressures to the extent 

that some are hosting major built settlements. Most major rivers in India including River 

Ganga not only support numerous habitats and exemplary biodiversity but also serve as 

sources of several key ecosystem services. However, the increasing human colonization 

within and around the riverine ecosystems has overwhelmed the islands and led to the loss 

of their native biodiversity vis-à-vis increasing concretization and agricultural activities.  

The lack of studies regarding these islands as well as the absence of a policy 

framework to address their usage, conservation and protection, prompted this 

study.  INTACH proposed a comprehensive and pioneering study to examine various issues 

pertaining to riverine islands of the Ganga [other than the deltaic region of Sundarbans 

where the islands are subject to tidal influences] and lay out the contours of a position 

paper for riverine island governance with the prime objective of enabling islands to play a 

healthy role in the river eco-system, possibly enabling other environmentally compatible 

uses [on select islands] and certainly preventing misuse of the islands for inappropriate 

activities. 

Typically, Á ÆÌÕÖÉÁÌ ÒÉÖÅÒÉÎÅ ÉÓÌÁÎÄ ÃÁÎ ÂÅ ÄÅÆÉÎÅÄ ÁÓ Ȭa land mass within a river channel 

that is separated from the floodplain by water on all sides, exhibits some stability, 

and remains exposed during bankfull flow ȭ ɉ×ÈÅÒÅÁÓ Á ÓÁÎÄÂÁÒ ÍÁÙ ÂÅ ÓÕÂÍÅÒÇÅÄɊȢ 

Most international studies have considered the riparian vegetation to be playing an 

important role in the formation and stabilization of riverine islands along with being an 

important distinguishing factor between an island and a sandbar. Broadly, the riverine 

islands formation is in two ways ɀ those which are newly formed mostly by initiation on 



 

xiii | P a g e 
 

gravel bars within the rivers and second that are formed due to dissection of a floodplain 

region. In India, riverine islands and sandbars occur in most major rivers with some 

important examples being ɀ Majuli Island in the Brahmaputra River (considered to be one 

ÏÆ ÔÈÅ ×ÏÒÌÄȭÓ ÂÉÇÇÅÓÔ ÒÉÖÅÒÉÎÅ ÉÓÌÁÎÄÓ ÁÎÄ ÔÈÅ ÆÉÒÓÔ ÉÓÌÁÎÄ ÄÉÓÔÒÉÃÔ ÉÎ )ÎÄÉÁɊȟ 2ÁÇÈÏÐÕÒ $ÉÁÒÁ 

in the Ganga River, Srirangapatna and Srirangam Islands in the Cauvery River, Kabirvad 

Island and Omkareshwar Mandhata Island in Narmada River, Divar Island in Mandovi River 

and islands of Godavari River. These islands are known by different names regionally such 

as ɀ ȬTaapuȭȟ ȬDiaraȭȟ ȬLankaȭȟ ȬKudruȭȟ ȬBetȭ ÁÎÄ ȬCharȭȢ $ÅÓÐÉÔÅ ÔÈÅÓÅ ÅØÁÍÐÌÅÓȟ ÓÔÕÄÉÅÓ ÉÎ 

India have, hitherto, been concentrated on Majuli Island while scanty information is 

available for others including islands in the Ganga River.  

The riverine islands in the Ganga River are known to form in various shapes which are 

dependent on factors such as discharge, velocity, gradient and sediment load. The GIS-

based mapping of riverine islands and sandbars  yielded the presence of 2397 islands of 

which 1198 islands have an area of more than 5 hectares. Among these 1198 islands, 790 

are barren lands/sand bars without any defined land use, 132 islands are under agriculture 

and human settlements while 250 islands are under forest or vegetation cover.  

For the current study, 13 islands were selected for survey  in the Ganga River main stem 

and Hooghly River stretch. The field studies involving biodiversity surveys and stakeholder 

interactions underscored various issues that varied from island to island. Overall, it was 

recorded that the increasing land pressures played a pivotal role in shifting the focus of 

local communities (especially from riparian villages, towns and cities) towards exploiting 

the riverine islands and sandbars. Mostly this was done for agricultural and horticultural 

purposes with vegetables and fruits being chief products on islands closer to towns and 

cities. This, however, led to the clearing of native vegetation which adversely impacted 

biodiversity and threatened habitats of turtles, otters and several birds on the islands. 

Upon interactions, several cultivators reiterated that they had the necessary ownership or 

permissions to undertake cultivation on islands but often failed to back their claims with 

any documents.  
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The islands in the upper reaches of the Ganga River such as those in Haridwar Distt. 

supported a rich biodiversity and served as crucial migratory corridors for Elephants, Deer 

and other wildlife. In the middle and lower stretches of the Ganga River, wildlife such as 

Wild Boars, Golden Jackals, Nilgai, smooth-coated otters, and several bird species found 

their abode on the islands. Saccharum sps. grasses were found to be growing luxuriantly on 

islands and were often collected by local communities for thatching hut roofs, making 

brooms, baskets and granaries. Cattle grazing by riparian communities was also recorded 

to be a common activity on the riverine islands.   

In certain islands such as Raghopur Diara (Vaishali) and Ramchandipur Diara (Varanasi), 

people have owned lands for years and with the passage of time are developing these 

places into full-fledged towns with all necessary amenities including multi-storey 

constructions but without any regulations. While the former is being connected by a new 

bridge, the latter is already well connected with the mainland through a proper bridge. 

Similar connectivity demands are resonating among island dwellers in Jharkhand and West 

Bengal as reported during the survey. In several islands, unauthorized activities and other 

criminal activities often go unnoticed due to jurisdictional ambiguities between districts on 

opposing banks or in some cases two different states on opposite river banks.  

The following categories of land uses, deliberate or natural, were observed, although not 

uniformly applicable to each island : 

× Woodlands, wildscapes, habitats 

× Cultivation 

× Settlements 

× Cottage industry [fisheries hub on one island] 

× Sand mining 

 

Survey of literature and workshop inputs suggest the possibility that islands in urban 

stretches could be used for eco-tourism and light commercial development. 
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In order to analyze various issues recorded during the surveys and address the same, a 

thorough legal analysis  was also carried out pertaining to existing laws and regulations in 

India dealing with riverine islands. The earliest and most prominent known regulation in 

this regard is the Bengal Alluvion & Diluvion Regulation, 1825 developed by the erstwhile 

British administration which deals with ownership of lands either gained by river action or 

cut-off from the mainland due to course changes. Although this Act was modified and 

discarded later, its different provisions were adopted in land regulations of States such as 

Bihar, West Bengal, Odisha and even Punjab. While it was clear that land within the river 

was the property of the state governments, several state-level Acts/regulations complicate 

the picture of ownership and tenures. Among recent national Acts/Notifications some 

contradictions or grey areas were noted between the River Ganga (Rejuvenation, 

Protection and Management) Authorities Order [2016], National Waterways Act [1982] 

and Wildlife Protection Act [1972] which have been addressed in the recommendations. 

The national level legislation such as the River Ganga (Rejuvenation, Protection and 

Management) Authorities Order, 2016, EIA Notification [to the extent applicable], and the 

Water Act ɀ are oriented towards conserving the health of the river system. The Wildlife 

Protection Act comes into play where river sanctuaries are involved and would therefore 

have a bearing on islands within the sanctuary zone as well as on the riparian buffer zone. 

4ÈÅ ρωψυ .ÁÔÉÏÎÁÌ 7ÁÔÅÒ×ÁÙÓ !ÃÔȭÓ ÐÒÏÖÉÓÉÏÎÓ ÅÎÁÂÌÉÎÇ ÔÈÅ ÒÅÍÏÖÁÌ ÏÆ ÁÎÙ ÏÂÓÔÒÕÃÔÉÏÎ Én 

the navigational channel seem to belong to an era where the river systems were little 

understood and, in fact, taken for granted. Such a provision would allow unhindered 

modification of islands and bank profiles. Where islands are concerned the LARR Act would 

then come into play as LARR ACT not only mandates compensation against land acquisition 

but also loss of occupations. 

As no extant law/regulation permits construction on islands the islands on which 

construction has come up in violation, both by government and by private individuals, are 

on the wrong side of the law. The River Ganga (Rejuvenation, Protection and Management) 

Authorities Order, in fact, bars any construction on the 100-year floodplain of the river.  
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There clearly appears to be a need to simplify and consolidate the state-level laws to bring 

about internal consistency and align them with the objectives of the national-level laws. An 

overriding national legislation which balances the tenurial issues, need to accommodate 

the existing genuine cultivators while attaining and sustaining the robust health of the river 

ecosystem seems to be required. 

The study proceeded to identify various stakeholders  as follows : 

× Settlers with built residential establishments 

× Cultivators with ownership documents 

× Cultivators without ownership documents 

× District Administration for administrative jurisdiction  

× District Forest & Wildlife Dept. [for corridors, river sanctuaries, wildscapes 

and habitats, ecotourism] 

× Basin Manager [NMCG] for resolution of complex issues arising out of actions 

or inactions of various stakeholders and as the human representative of the 

river systems 

× IWAI [Inland Waterways Authority of India] as navigational routes can 

require island modification [horizontally]  

× Urban local bodies & town planning departments in whose jurisdiction 

islands in urban stretches fall 

× Wildlife having actual and potential habitats represented by DFO, CWW, 

relevant civil society organization[s] 

 

Other key issues pertaining to Ganga riverine islands include definitional issues and 

complexities in ownership and tenures on islands. Thus, for e.g.  

i. The case of fordable islands where tenurial rights but not ownership may 

exist. 

ii. The case of non-fordable islands which belong to the State Governments in 

their entirety. Here again, the district authorities can give tenurial rights for 

cultivation but only for limited periods. 
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With increasing human settlements, there is a spurt in the construction  of multistoried 

houses, schools, panchayat offices, water tanks, markets, roads, permanent bridges and 

many other city-like facilities on some islands. In the absence of any regulations, the 

residents owning lands on these islands are freely undertaking construction and an urban 

land market is beginning to emerge in a couple of cases. Despite the threat of damage 

during flooding, some islands, particularly those close to large cities, are now seeing 

changes in land use with urban colonization. Construction of buildings and residential 

settlements is not recommended on the grounds that these are against extant law, 

vulnerable to floods, erode already shrinking wildlife habitats, can generate pollution 

affecting surface and groundwater regime, affect aquatic life through increased traffic, 

noise and light pollution. Such settlements will also create demands for road and bridge 

connectivity thereby opening the island to further undesired exploitation. 

Modification Issues  ɀ it needs to be considered as to the circumstances under which 

modification of islands, in the horizontal and vertical plane, can be permitted.  

i. For eg. an island keeps on expanding to narrow down its containing channels and 

thereby choke navigation. In such a situation the island may require horizontal 

modification of one of its containing channels to maintain navigation. The extent 

of modification should be minimal based on the requirements of large vessels. 

ii. Bridges for connectivity are also undesirable as they increase accessibility, rob 

the island of its isolated, undisturbed and natural status, driving up land costs 

which then attract construction demands by real estate lobbies.   

 

Other issues pertain to opposing concerns of the several stakeholders, jurisdictional 

ambiguities [often the result of shifting river course], increasing human footprint, 

agriculture expansion, encroachments, biodiversity and ecosystem services loss, use of 

chemicals in agriculture, pressure for bridge /road access which in turn leads to land price 

spikes and unauthorized construction, lack of sound legal framework and inability to 

identify the islands as most of them have no nomenclature.  

Business as Usual Scenario : What would happen if the present situation is allowed to 

ÄÅÖÅÌÏÐ ÕÎÈÉÎÄÅÒÅÄȩ (ÁÒÄÉÎͻÓ Ȭ4ÒÁÇÅÄÙ ÏÆ ÔÈÅ #ÏÍÍÏÎÓȭ ÍÏÄÅÌ ÐÒÅÄÉÃÔÓ ÔÈÅ ÅÖÅÎÔÕÁÌ 
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overexploitation or degradation of all resources used in common. A situation can be 

visualized wherein more islands would be colonized, more habitats and woodlands cleared, 

more areas brought under cultivation, new sources of pollution would develop mid-river 

and growing populations would exert political pressures for flood protection measures, 

thereby completely destroying the natural character of the river. 

 
Policy Based Regulated Scenario : Under a policy-regulated scenario consistency would 

be achieved amongst state-level and national laws, the interests of cultivators 

accommodated, while river conservation and wildlife refuges would be the drivers of 

interventions or prevention of interventions. A very limited number of islands in the urban 

stretch can be permitted to have recreational activities and other select islands can have 

controlled eco-tourism activity, all in the non-monsoon season. 

 
Policy Objectives : This policy position paper aims to ensure the following objectives: 

i. Settling the ownership issues of the river islands 

ii. Settling the usage issues of the river islands 

iii.  Promoting inventory and mapping of all river islands  

iv. Resolving legal anomalies 

The position paper recommends  a balance between environmental, administrative and 

settlement challenges. Towards this end, it advocates reconciliation between the objectives 

of national-level law and state-level legislation.  The paper retains the interests of existing 

cultivators while preventing destructive and flood-vulnerable construction on islands.  

The position paper defines a river island as ɀ ȰA piece of land definitely surrounded by 

water during the monsoons and is fairly stabilized with natural vegetation ȱȢ  

 
Ownership  : The State Government is/will be the owner of the islands in existence as of 

the date of the policy, those which may emerge later and those sandbars which evolve as 

islands. Where private property exists on certain islands, the gross footprint of the same 

will not be expanded and the remaining unregistered lands will remain in the ownership of 

the State. 
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The paper also advocates amendments to the River Ganga (Rejuvenation, Protection and 

Management) Authorities Order, 2016 to explicitly cover islands. It further addresses the 

potential contestation between the National Waterways Act and the River Ganga 

(Rejuvenation, Protection and Management) Authorities Order, 2016.  It also advocates the 

need for amendment in state-level legislation for internal consistency and consistency 

across the Ganga Basin. Further, the paper recommends amendments to state-level 

legislation to regularize and freeze residential and related construction where it has 

occurred on a large scale.   

A nomenclature system has also been proposed to name the islands thereby raising their 

visibility in the minds of stakeholders.  Lastly, the position paper bats for the interest of 

wildlife and ecology which finds refuge on these islands. 

The issue of permissible landuse  is dealt with in detail. The landuse of islands falling in 

non- urban stretches of the rivers will be completely rural . Thus, no construction activity 

will be allowed here as is the law.  

i. Where cultivation is being carried out cultivated area as of the date of policy 

notification may be established by satellite imagery supported by ground 

truthing surveys. No further expansion of cultivable area is to be permitted and 

the remaining area is to be maintained wild or rewilded 

ii. In case cultivation is being carried out legitimately the agronomic practices will 

be completely organic and without a trace of chemical inputs and gradually 

transformed into permaculture with appropriate steps by the authorities.  

iii.  Further, sandmining will not be allowed on the defined islands. 

iv. Eco-tourism, observing eco-tourism code of conduct, may be allowed on the 

islands.  

v. Islands falling in the urban stretches may be allowed for eco-tourism use such 

as trails and camping and some forms of recreation and extremely strictly 

defined temporary construction with all pollution -preventing measures. 
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Construction on Islands  - With regards to construction the following policy injunctions 

will be followed : 

i. Existing construction on privately held lands within large settlements, as 

existing on the date of the policy, can remain. However, the expansion of 

footprint and vert ical growth will be frozen as of the date of the policy 

notification . Even this will be an exception to state laws which will require an 

amendment  

ii. Construction on empty private plots is not to be allowed from the date of policy 

notification. 

 
Accessibility  : Construction of bridges to the islands from the banks is not to be permitted 

except in the case of islands with major existing settlements.  

 
Island erosion : Erosion of riverine islands is a major issue as observed on Raghopur Diara 

along with other islands. The most environment-friendly approach to this challenge is 

stabilizing the island banks with riparian grass, specially Saccharum sps. and other native 

riparian vegetation. Not only do these provide long-term bank stability but also support 

native biodiversity and enhance climate resilience.  

Specific recommendations  include promoting organic agriculture, safeguarding native 

vegetation and wildlife in newly formed islands and islands which are not privately owned, 

chalking out sustainable development plans for bigger islands with significant human 

footprints, avoiding permanent connectivity as far as possible, increasing research studies 

in this subject, resolving jurisdictional issues, prevention of island erosion.  

It is suggested that the National Mission for Clean Ganga (NMCG) can be the nodal body for 

developing and implementing a sound riverine islands policy which can be effectively 

monitored in conjunction with State Ganga Committees and various District 

Administrations concerned. The policy emanating out of this position paper would be 

applicable to the main stem of the Ganga River along with its tributaries and tributaries of 

those tributaries.   
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Monitoring and Implementation : National Mission for Clean Ganga (NMCG) can be the 

nodal body for developing and implementing riverine island policy. Any activity concerning 

the riverine islands and sandbars would need prior approval from them. The State Ganga 

Committees in conjunction with the concerned District Administration can effectively 

monitor the implementation of guidelines from time to time and apprise about the same to 

NMCG.  

 

 

 

******  
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CHAPTER 1 ð INTRODUCTION  

 

1.1 Riverine islands are a common and important feature in most major rivers across 

the world and in India, particularly  those flowing through alluvial terrain, 

transporting plenty of sediment, and having seasonal flood pulses which result in 

changing courses and braiding. They are particularly common [although not 

exclusively so] to the middle stretch, lower reaches and estuarine areas of rivers 

flowing through alluvial strata particularly in areas of gentle gradients with 

resultant gentle flows which allow sediment deposition and island formation. 

Such is the case with River Ganga which originates in a mountainous stretch, 

thereafter coursing through alluvial plains and subsequently carving out the 

deltaic zone at the Bay of Bengal. The alluvial stretch is a zone of island formation 

which has several islands formed by sediment deposition and channel braiding. 

Ȱ)ÓÌÁÎÄÓ ÍÁÙ ÎÏÔ ÂÅ ÐÅÒÍÁÎÅÎÔ ÏÎ ÔÈÅ ÇÅÏÌÏÇÉÃ ÔÉÍÅ ÓÃÁÌÅ Ï×ÉÎÇ ÔÏ ÔÈÅ ÒÉÖÅÒ 

meandering, climate change, etc. but can remain in place over decadal or century 

ÔÉÍÅ ÓÃÁÌÅÓ ÁÎÄ ÈÅÎÃÅ ÅØÈÉÂÉÔ ÓÔÁÂÉÌÉÔÙȱ ɍ7ÙÒÉÃË Ǫ +ÌÉÎÇÅÍÁÎȟ ςπρρɎȢ The several 

islands recorded in the Ganga River have a dynamic relationship with fluvial 

processes and are integral parts of the river channel sedimentary dynamics and 

offer extant and potential ecosystem services. 

1.2 These riverine islands have rarely been considered consciously, in either 

administrative and revenue processes, nor have been addressed from the 

perspective of river conservation or the larger biodiversity aspect even though 

they are integral to river ecology and are components of larger ecosystems. This 

is also true with most other major rivers of India as barring Majuli Island in 

Assam, there are no other significant studies. Of late, with the identification of 

rivers as waterways, these islands are also seen as hurdles in the navigation 

process. 

1.3 The vegetated riverine islands in the river, have a dynamic relationship with 

fluvial processes, are integral parts of the river channel sedimentary dynamics 
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and offer extant and potential ecosystem services. Furthermore, as they are 

separated from the mainland, there is a potential of harboring unique 

biodiversity and also of providing a safe haven for several other species. 

However, while some riverine islands in the Ganga River system, especially in 

secluded areas and sites away from human settlements continue to provide 

ecological benefits, most others are being increasingly subjected to human 

intervention  and even colonization, which is reducing the natural wildscapes of 

these islands thereby destroying biodiversity and habitats intrinsic to the river 

system. The increasing vulnerability of riverine islands to exploitation is a result 

of an absence of robust and farsighted policy on the issues of jurisdiction, land 

ownership, permissible land use, wild flora and fauna refuges, colonization 

pressure in the middle of the river and destruction of islands on account of sand 

mining.   

 Objectives  

1.4 It is thus surprising that riverine islands, staring river experts in the face, have 

elicited such little attention and thus attracted very little research. Despite 

growing efforts for river conservation in recent years, there have been limited 

studies that contribute to a better understanding of these ecologically significant 

areas. Thus, a comprehensive and pioneering study was proposed by INTACH to 

examine various issues pertaining to riverine islands of the Ganga [other than the 

deltaic region of Sunderbans where the islands are subject to tidal influences] and 

lay out the contours of a well-defined policy position paper for riverine island 

governance with the prime objective of enabling islands to play a healthy role in 

the river ecosystem, possibly enabling other environmentally compatible uses 

[on select islands] and certainly preventing misuse of the islands for 

inappropriate activit ies. The following important objectives  are envisaged for 

the study: 

a) Understanding the present situation at the ground level ɀ typology of 

islands, location and formation of islands, the effect of meandering 
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course and braided formations, the effect of islands on river flow,  

and ways of usage will be examined . 

b)  Identify issues ɀ clarify administrative ɀ revenue ɀ legal jurisdictions, 

existing regulations [if any], inputs from the international literature 

on the subject, identify stakeholders and their interests and 

motivations [for example:  Forest and Wildlife Dept., NMCG, Mining 

Dept, National Waterways, Tourism Dept., Mining Dept., Basin 

-ÁÎÁÇÅÒȭÓ ÐÅÒÓÐÅÃÔÉÖÅ ÖÉÁ #7#ȟ ÒÉÐÁÒÉÁÎ ÃÏÍÍÕÎÉÔÉÅÓɎ. 

c) Elaborate on ecosystem services of riverine islands ɀ here existing 

status of islands for biodiversity and habitats, potential as wildlife 

refuges, as part of wildlife corridors along with native flora 

[particularly riparian grasses] would be examined especially in the 

context of river banks becoming inhospitable and bald . 

d)  Develop policy options for conservation and management through 

stakeholder consultation resulting in an analysis of current status, 

ÐÏÔÅÎÔÉÁÌȟ ÇÏÖÅÒÎÁÎÃÅ ÉÓÓÕÅÓȟ ÓÔÁËÅÈÏÌÄÅÒ ÉÎÔÅÒÅÓÔÓȭ ÁÒÔÉÃÕÌÁÔÉÏÎ ÁÎÄ 

the way forward through a position paper . 
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CHAPTER 2 ð LITERATURE SURVEY: INTERNATIONAL 

CONTEXT  

 

The international literature survey highlights some work on riverine islands in 

major rivers of the world such as St. Lawrence, Tagliamento, Yangtze, Amazon, 

Nile and Padma. The riverine islands can be broadly divided into two categories ɀ 

ones that are newly formed mostly by initiation on gravel bars within the rivers 

and second that are formed due to the dissection of a floodplain region. In both 

these cases, the islands are referred to as those land masses within a river channel 

that are separated from the floodplain and surrounded by water on all sides. 

Through several papers , it has come to light that  riparian vegetation has an 

important role in the formation and stabilization of riverine islands. It can also be 

considered as an important distinguishing factor between an island and a 

sandbar. The riverine islands provide shelter to various people as observed in 

Bangladesh, serve as crucial wildlife habitats as observed in the Amazon River and 

have also been developed for their immense tourism potential as observed in the 

case of Thousand Islands. Along with this, the riverine islands provide several 

important ecosystem services for mankind which often go unnoticed. This section 

surveys the various international papers on riverine islands vis -à-vis gaining 

insights from some crucial examples worldwide.  

 

2.1 For surveying the literature on riverine islands in international rivers, an 

extensive search was made online using appropriate keywords on various 

platforms such as Wiley Online Library, Springer Link Publications, Taylor & 

Francis Journals, ResearchGate & Academia.edu platforms among several others. 

Available research papers were downloaded for reference and in some cases, the 

authors were also contacted for sharing their literature. All the references 

surveyed have been duly cited in this chapter and their details are provided in the 

Bibliography section.  
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2.2 Definition  of Islands  : Fluvial islands exist in almost all the major rivers of the 

world whether they are regulated or unregulated. A fluvial island can be defined 

ÁÓ Ȭa land mass within a river channel that is separated from the floodplain 

by water on all sides, exhibits some stability  (Osterkamp, 1998), and remains 

exposed during bankfull flow ȭ ɉ×ÈÅÒÅÁÓ Á ÓÁÎÄÂÁÒ ÍÁÙ ÂÅ ÓÕÂÍÅÒÇÅÄɊȢ  

2.3  Morphological Characteristics : Although islands may generally be unstable and 

not permanent in the geological time scale, some of them can remain in place 

over decades or centuries, thereby exhibiting stability. Islands provide 

morphological and biological complexity to river environments (Ward et al., 

2002, Gurnell et al., 2005) and are an important element of river morpho-

dynamics (Huppand Osterkamp, 1996; Schnauder & Moggridge, 2009). They are 

crucial in both hydrologic and biotic capacities, and can therefore be indicators of 

the general health and energy of the river ecosystem (Beechie et al., 2006). Some 

recent histories of magnitudes, frequencies and durations of water and sediment 

fluxes can also be recorded in the sediment and biota of fluvial islands (Wyrick & 

Klingeman, 2011). Despite such usefulness, the discussions on riverine islands 

have been conspicuously sparse in several geomorphology texts (e.g. Chorley, 

1971; Schumm, 1972; Richards, 1987; Hickin, 1995; Rodriguez-Iturbe & Rinaldo, 

1997; Knighton, 1998; Bridge, 2003).  

2.4 Formation Of Riverine Islands : The formation of riverine islands has been 

minimally understood through the research and literature available so far. In 

most cases, the researchers have described island formations pertaining to their 

local study sites. For example:  

Á Tooth & Nanson (2000) described the formation of islands in an 

ephemeral Australian river Marshall due to the deposition of sediment 

behind tea trees. This river is characterized by ridge-form anabranching, 

where water and sediment are routed through subparallel, multiple 

channels of variable size which occur within a typically straight channel-

train. Ridges and islands represent a continuum of forms, and their 
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formation and development can be divided into a three-stage sequence 

involving teatree growth and alluvial sedimentation [Image 1]: 

o Teatrees colonize a flat, sandy channel bed, initiating the formation 

of ridges by lee-side accretion. Individual ridges grow laterally, 

vertically and longitudinally and maintain a geometrically similar 

streamlined (lemniscate) form that presents minimum drag. 

o Individual ridges grow in size, and interact with neighboring ridges, 

causing the lemniscate forms to become distorted. Ridges in the lee 

of other ridges tend to be protected from the erosive effects of 

floods and survive, whereas individual teatrees or small ridges 

exposed to flow concentrated between larger ridges, tend to be 

removed. 

o Ridges lengthen, and coalesce with downstream ridges, eventually 

subdividing the channel-train into well -defined anabranches. 

 

 
 

Image 1 : Illustration Of  The Three Stages Of Ridge And Anabranching Formation (Source 
ɀ Tooth & Nanson, 2000)  
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Á Edwards et al. (1999) proposed a mechanism for island initiation on 

gravel bars in which it was noted how some uprooted trees, particularly 

Populus nigra, remained alive after erosion, transport and deposition on 

gravel bar surfaces during flood events. Under suitable environmental 

conditions, which included part-burial by fine sediment, the uprooted 

ÔÒÅÅÓ ÓÐÒÏÕÔÅÄ ÔÏ ÆÏÒÍ ȬÐÉÏÎÅÅÒ ÉÓÌÁÎÄÓȭ. It was suggested that further 

accumulation and growth of vegetation, wood debris and sediment around 

these pioneer islands supported their enlargement and coalescence, 

culminating in the formation of larger established islands.  

 

 

Image 2 : Sketches Based On Field Observations In 1997 Showing The 

%ÁÒÌÙ 3ÔÁÇÅÓ /Æ $ÅÖÅÌÏÐÍÅÎÔ /Æ 6ÅÇÅÔÁÔÅÄ )ÓÌÁÎÄÓȡ ɉ!Ɋ ! Ȭ,7$ )ÓÌÁÎÄȭ &ÏÒÍÅÄ 

Around A Large Uprooted Tree Stranded On A Gravel Bar Following A Flood 

%ÖÅÎÔ )Î .ÏÖÅÍÂÅÒ ρωωφȠ !ÎÄ ɉ"Ɋ ! Ȭ0ÉÏÎÅÅÒ )ÓÌÁÎÄȭ 7ÈÉÃÈ 7ÁÓ %ÓÔÁÂÌÉÓÈÅÄ 

Probably In 1990, And Which Accumulated More Debris And Sediment During 

The Flood Event In 1996.  (Source ɀ Edwards et al., 1999)  
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Á Gurnell et al. (2001) proposed a conceptual model of island development 

that integrates the interactions between large woody debris and 

vegetation, geomorphic features, sediment calibre and hydrological 

regime [Image 3].  This model illustrates the various processes that 

transform an open gravel area (left side of Image 3) through alternative 

pathways of vegetation development, via pioneer and building islands into 

a tree-covered component of the contemporary floodplain (right side of 

Image 3). An alternative pathway to island development (from the right to 

the left side of Image 3) is through the dissection of the contemporary 

floodplain, with the potential for total erosion of the resultant islands to 

bare gravel. The conceptual model illustrates the interplay between 

processes of aggradation (upper half of Image 3) and degradation (lower 

half of Image 3), which can lead to the development of complex islands. It 

also illustrates the importance of the erosion, transport and deposition of 

entire trees and smaller wood pieces to the proposed trajectories for 

vegetation establishment. 

 

 
Image 3 : Conceptual Model Of Island Development In Tagliamento River As 

Proposed By Gurnell et al. (2001).  
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Note: Solid Arrows Represent The Most Commonly Occurring Phenomenon 

2.5 In one of the earliest studies, Leopold and Wolman (1957) explained the pattern 

of island formation and subsequent braiding of the main river channel through a 

case study in Horse Creek and Green River of the USA. They suggested a sequence 

of events with the initiation being the deposition of a submerged central gravel 

bar in an originally single/undivided river channel. The head of the gravel bar is 

composed of the coarse fraction of the bed load that is moving down the center of 

the river channel. Because of some local conditions, not all coarse particles are 

transported through this particular reach and some get deposited in the center of 

the channel. Most of the smaller materials pass over the bar but part of the finer 

fraction is trapped and deposited. Though the depth is gradually reduced, velocity 

over the bar remains undiminished leading to the rolling of some central bar 

particles and getting deposited beyond the lower end of the bar where a marked 

increase in depth is associated with a decrease in velocity. Thus, the bar grows by 

successive additions along its downstream end presumably by some additions 

along its margin. 

2.6 The growth of the gravel bar at first does not affect the width of the stream, but 

when the bar gets large enough, the channels along its sides are insufficient in 

width to remain stable. Widening then occurs by trimming the edges of the 

central bar and by cutting laterally against the original sides of the channel until a 

stable width has been attained. At the same time, some deepening of the flanking 

channels may occur and the bar emerges as an island. The bar gradually becomes 

stabilized by vegetation. After the island has been formed, the new channels in 

the divided reach may become subdivided in the same manner. As successive 

division occurs, the amount of water carried by an individual channel tends to 

diminish so that in some of these, vegetation prevents further erosion and, by 

screening action, promotes deposition. 
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Image 4 : Sketches and cross sections showing developing of braids in river (Leopold & 

Wolman, 1957)  

 

2.7 In another study, Ham & Church (2002) investigated the bar growth and island 

development during the twentieth century in a gravel reach of Fraser River in the 

Province of British Columbia in Canada where they found that below-average 

floods between 1977 and 2002 caused vegetation growth that got matured on 

elevated bar surfaces, thus, creating new island area. In addition, bed material 

influx to the reach was being increasingly deposited along or adjacent to high bar 
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or island surfaces rather than within the main flow channel. As a result, islands 

had grown in size and narrowing and deepening of channels took place. 

2.8 Stanford et al. (1996) summarized the fluvial system of a river as a sequence, a 

continuum, of eight biophysical environments: (1) headwater streams, (2) 

headwater transition, (3) montane flood plain, (4) montane transition, (5) 

piedmont valley flood plain, (6) piedmont transition, (7) coastal flood plain, and 

(8) estuary [Image 5]. 

2.9 Osterkamp (1998) gave a detailed understanding of the fluvial islands and 

their different formation processes. According to him, natural islands in the 

biophysical continuum occur through at least eight different processes that are as 

follows: 

¶ Avulsion typically occurs by incision and channel straightening into coarse 

alluvium during an erosive flood. 

¶ Gradual degradation of channel branches bounding a higher, within 

channel surface. This results from the steady evacuation, over years to 

centuries, of sand and gravel deposited during flood events or debris flow, 

as glacial outwash, or by other processes of accelerated upland erosion, 

bank failure, or an abundant supply of stored bed sediment. 

¶ Lateral shifts in channel positions during normal discharges that isolate a 

central surface topographically higher than the channel branches 

bounding it.  

¶ Stabilization of a riffle, sand or gravel bar, or other positive channel 

element by accretion and establishment of persistent vegetation during a 

period of non-erosive peak discharges. This occurs usually in small rivers 

of the headwater-transition zone, and in larger, flood-widened sand 

channels.  

¶ Steady degradation of channel branches along preferred paths of bedrock 

fractures or around structural features such as a reef-anticline (Liberty, 

1981), or through permeable zones in glacial deposits, leaving a medial 
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feature of relative resistance to erosion between the channel branches. 

This case is typical of non-alluvial channels (often bedrock) of slow base-

level lowering, such as stream systems of karstic, glacial, and volcanic ash 

geology.  

¶ Rapid incision of channel branches during the recession of a flood or a 

ponding event, leaving a surface higher than the anabranches bounding it. 

This case requires rapid evacuation of sediment deposited during a flood, 

by mass movement, or following general landscape instability.  

¶ Lee deposition at a channel obstruction, generally in a braided or 

anabranched reach. This case is common in widened, braided channels of 

various sizes, where steady evacuation, principally as bedload, of flood or 

glacial debris occurs. 

¶ Deposition of various positive features by mass movement, such as 

hummocks of debris avalanche and possibly rare drumlin-like bars 

preserved as protuberances from basal-flow deposits of debris flow (Scott, 

1988). Rare examples of islands in the eighth category are restricted to 

lowlands catastrophically altered by extreme events such as debris 

avalanche of a volcanic eruption or subsequent debris flow. Other possible 

causes of islands of this sort are rockfall, soil slump, and bank failure. 
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Image 5 : Source ɀ Osterkamp, 1998  
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2.10 Role of Vegetation and Island Evolution  : Among the various criteria, natural 

vegetation has been considered to be an important indicator of island stability 

(Kollmann et al., 1999). Vegetation can also provide a good distinction 

between an island and a sandbar.  However, it may not be always so, as many 

islands might be composed of material too coarse to allow the establishment of 

vegetation or such islands might be located in regions with naturally sparse 

vegetation cover. However, since riverine islands are separated from the 

floodplains, they can offer undisturbed growth for natural vegetation and safe 

havens for wildlife from their predators or hunters. Flow conditions near an 

island, such as river width, depth and velocity, can minimize predation and 

increase species productivity (e.g. Ham & Church, 2002). For this reason, many 

large rivers have wildlife refuges that include islands. Arscott et al. (2000) 

found that on the Fiume Tagliamento  [Image 6 ], aquatic habitat complexity 

was greater in the island -braided section as compared to the section devoid 

of islands. In the same river, van der Nat et al. (2003) showed that aquatic 

habitats were more stable in regio ns of vegetated islands than in  bar -

braided regions.  
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Image 6 : Fiume Tagliamento River After Leaving The Alps Mountains  (Source ɀ K. 

Tockner et al., 2003)  

 

2.10 Another outstanding example of this theory is the riverine islands of the Amazon 

River that are covered by early successional vegetation. They constitute a large 

proportion of the total riverine habitat in Amazonia. After formation, these 

islands travel downstream, in a sense, by constant erosion of the older, upstream 

portions, and the constant increase in size by the deposition of sand and silt on 

the downstream ends. This constant change creates an array of early successional 

habitats on the islands. Exploratory visits to islands in the Napo River in 

northeastern Peru in 1982 by the Louisiana State University Museum of 

Natural Science (LSUMNS) revealed that the assemblage of land bird species 

on these islands was almost completely different from that found in terra 

firme  ÆÏÒÅÓÔ ÏÎ ÔÈÅ ȰÍÁÉÎÌÁÎÄȱ ÏÎÌÙ Ì-2 km away.  Some species encountered 

on these islands were river-edge and second-growth species that were common 

on the mainland but several appeared unique to the islands (Rosenberg, 1990). 
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2.11 In one of the detailed studies, Gurnell et al., (2018) investigated the 

morphological and ecological evolution of riverine islands in Tagliamento River, 

Italy with a special focus on islands initiated by deposited trees that sprout to 

form vegetated patches. The results highlighted that at a decadal time scale, 

pioneer islands aggrade rapidly to the elevation of the mean annual flood, 

showing a steady increase in vegetation canopy height, and fining of surface 

sediments from predominantly gravel to silty-sand with a notable clay and 

organic fraction. As islands age, standing vegetation becomes comprised mainly 

of competitor species with transient seed banks and typical of woodland, scrub, 

pasture and wetland habitats. However, at shorter time scales, the bio-

geomorphological trajectory of pioneer islands is initiated by large flood events 

that control the elevation of deposited trees, and subsequent flows that control 

tree survival and establishment. Island morphological evolution depends on the 

frequency-magnitude of sediment and seed delivery and redistribution by flood 

ÁÎÄ ÐÏÓÓÉÂÌÙ ×ÉÎÄ ÅÖÅÎÔÓȟ ×ÈÅÒÅÁÓ ÉÓÌÁÎÄÓȭ ÁÂÉÌÉÔÙ ÔÏ ÒÅÔÁÉÎ ÓÅÄÉÍÅÎÔÓ ÒÅÆÌÅÃÔÓ ÔÈÅ 

degree of vegetation establishment, which in the short-term may vary with 

seasonal to annual moisture supply, substrate characteristics and climatic growth 

conditions. 

2.12 The islands and floodplain regions in the lower and middle stretches of the 

Tagliamento River in Italy are dominated by plant species of the family ɀ 

Saliaceae, especially Populus nigra L. (black poplar). After more than two decades 

of research, researchers developed a conceptual model based on the theory that 

species from Saliaceae plant family drive island development in this region 

(Gurnell et al., 2001; Gurnell & Petts, 2002; Gurnell et al., 2005). The proposed 

model incorporated three pathways along which Salicaceae species may colonize 

the surfaces of river bars and initiate island development: (1) germination and 

growth of widely dispersed seeds when they are deposited at suitable 

germination sites; (2) germination and growth of seeds that accumulate in 

sheltered locations such as in the lee of wood piles and (3) sprouting of shoots 

and roots from deposited wood pieces or entire uprooted trees. However, in the 
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high-energy context of the Tagliamento, Pathway (3) has been identified as the 

most likely to initiate island development with the rapid rooting and sprouting of 

flood-deposited trees and large wood playing a crucial role in stabilizing bar 

surfaces and trapping fluvial sediments, wood and plant propagules to construct 

ÓÍÁÌÌ ȰÐÉÏÎÅÅÒȱ ÉÓÌÁÎÄÓ ɉ%Ä×ÁÒÄÓ et al., 1999). In another study, Bertoldi & 

Gurnell (2020) reported on the potential contribution of Alnus incana (L.) 

Moench. (Grey alder), a member of the Betulaceae plant family that produces 

seeds with a longer period of viability than the riparian Salicaceae, for riverbed 

landform development in the middle reaches of the Tagliamento. 

2.13 Erosion and Sedimentation of Riverine Islands : River islands exhibit various 

shapes and different surface areas. They are molded river sediment formed by 

continuous scouring and silting. Among various factors, river floods are 

considered to be the dominant force in shaping island morphology, as their 

power and kinetic energy is very high (Grove et al., 2013). This case is especially 

observed in the monsoon-affected Yangtze River in China where fluvial 

geomorphic work is largely carried out during monsoon floods (Zhang & Qian, 

2004). Affected by long-term river erosion and sediment deposition, the rapidly 

evolving riverine islands can significantly affect the waterway; and flood control 

safety and threaten the production and life of people on both sides of the Yangtze 

River. Hence, a study was carried out by Sun et al. (2018) which focused on 

temporal changes of three river islands - Fenghuangzhou, Changshazhou, and one 

uninhabited island in the Yangtze River in 2016 [Image 7] along with estimating 

the relationship between the area of river islands and measured water levels 

using four different remote sensing-based models. The results highlighted that 

there was a correlation between the land area of the river islands and the water 

level in the Yangtze River and that the temporal variation of the river island was 

mainly controlled by the variation of the water level during the year. Moreover, 

the abrupt change in river islands was induced by flooding-driven water level 

variations. 
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Image 7 : River Islands In Yangtze River  (Source ɀ Sun et al., 2018)  

 

2.14 The erosion and sedimentation processes in riverine islands are often affected by 

changes in hydraulic characteristics and human interventions. In the Greater 

Cairo region of Egypt, the construction of Aswan High Dam (AHD) has caused 

major changes in hydrological characteristics downstream of the dam 

consequently affecting the river morphology including island formation and type. 

A study by Sadek et al. (1999) evaluated the effect of AHD on the morphology of 

the Rosetta branch of the Nile River Delta based on the analysis of aerial photos. 

Three different types of islands along the branch were reported ɀ 

permanent islands which have permanent vegetation and  are distinct from 

the sand bars; the attachment islands which joined the main banks and 

work as part of the floodplain; and the under -forming islands which have 

begun to form due to heavy sedimentation resulting from weak water 

current.  

2.15 Examples of Riverine Islands Worldwide :  Some important examples of 

riverine islands along with their relevant information and research are discussed 

further in this section.  
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2.16 Islands in St. Lawrence River  [USA & Canada] : The St. Lawrence River-Great 

Lakes system is the second largest river network in North America in terms of 

annual discharge and is crucial for this region as its basin holds about 23000 km3 

ÏÆ ×ÁÔÅÒ ɉÁÃÃÏÕÎÔÉÎÇ ÆÏÒ ÒÏÕÇÈÌÙ ρψϷ ÏÆ ÔÈÅ ×ÏÒÌÄȭÓ ÆÒÅÓÈ×ÁÔÅÒȠ &ÕÌÌÅÒ et al., 

1995). The St. Lawrence RiverɀGreat Lakes system forms part of the boundary 

between Canada and the United States and has played an important role in the 

lives of many native Americans. The St. Lawrence RiverȭÓ main stem originates at 

the outlet of Lake Ontario and flows through four sections before reaching the 

Gulf of St. Lawrence (Thorp et al., 2005). In the eastern part of Lake Ontario 

where this river originates, there lies an archipelago of 1864 islands  between 

The United StateÓ ÁÎÄ #ÁÎÁÄÁȢ 4ÈÅÓÅ ÁÒÅ ÐÏÐÕÌÁÒÌÙ ËÎÏ×Î ÁÓ ȬThousand Islandsȭ 

[Images 8-9] which mainly comprise smaller islands many of which just barely 

have emergent land and few major islands covering an area of several sq.km. 

Many islands are rocky and covered with thick vegetation divided along the 

international border. The Canadian islands belong to the province of Ontario and 

the U.S. islands are part of the State of New York (Kumar, 2018). While the 

smaller islands are more or less uninhabited, the larger islands in this region have 

turned into tourist spots which feature rustic cottages, mansions and a couple of 

castles [Image 10] for touristic leisure.  
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Image 8 : Google Earth Imagery Showing Thousand Islands In St. Lawrence River  

 

 
Image 9 : Aerial view of Thousand Island (Source: 

https://www.dailymail.co.uk/travel/escape/article -8785861/Pictured -amazing-

Thousand -Islands -archipelago -Canada-border.html )  

 

https://www.dailymail.co.uk/travel/escape/article-8785861/Pictured-amazing-Thousand-Islands-archipelago-Canada-border.html
https://www.dailymail.co.uk/travel/escape/article-8785861/Pictured-amazing-Thousand-Islands-archipelago-Canada-border.html
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Image 10 : Singer Castle on Dark Island which is a part of Thousand Islands  

(Source: https://www.dailymail.co.uk/travel/escape/article -8785861/Pictured -amazing-

Thousand -Islands -archipelago -Canada-border.html ) 

 

2.17 Apart from immense tourism importance, the Thousand Islands are well known 

for their biodiversity resources which also form an important attraction. Some 

islands in this archipelago form a part of the Thousand Island National Park of 

Canada which was established as the first Canadian National Park east of the 

2ÏÃËÉÅÓȢ 4ÈÉÓ ÁÒÅÁ ×ÁÓ ÁÌÓÏ ÏÆÆÉÃÉÁÌÌÙ ÄÅÓÉÇÎÁÔÅÄ ÁÓ Á Ȭ"ÉÏÓÐÈÅÒÅ 2ÅÓÅÒÖÅȭ ÂÙ ÔÈÅ 

United Nations in 2002. This National Park consists of several ecologically 

important mainland properties and over 20 islands between Kingston and 

Brockville, Ontario. Being located in a transition zone, the park, for its size, is rich 

in biodiversity and provides habitat for many species that are at the northern or 

southern limits of their range. Some endangered and threatened species in this 

national park include ɀ American Ginseng, American Water-7ÉÌÌÏ×ȟ "ÌÁÎÎÄÉÎÇȭÓ 

Turtle, Canadian Warbler, Golden-Winged Warbler, Gray Ratsnake, Western 

Chorus Frog and American Eel to name a few (Parks Canada Agency, 2016). 

https://www.dailymail.co.uk/travel/escape/article-8785861/Pictured-amazing-Thousand-Islands-archipelago-Canada-border.html
https://www.dailymail.co.uk/travel/escape/article-8785861/Pictured-amazing-Thousand-Islands-archipelago-Canada-border.html
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2.18 Riverine Islands in Bangladesh :  "ÁÎÇÌÁÄÅÓÈ ÉÓ ÏÎÅ ÏÆ ÔÈÅ ×ÏÒÌÄȭÓ ÍÏÓÔ ÄÅÎÓÅÌÙ 

populated countries with a large number of people dependent on the riverine 

islands found in most major river systems in the country such as Brahmaputra, 

Ganga, Padma, Upper Meghna and Lower Meghna rivers. The riverine islands are 

ÌÏÃÁÌÌÙ ËÎÏ×Î ÁÓ ȬCharsȭ ×ÈÉÃÈ ÁÒÅ ÇÅÎÅÒÁÌÌÙ ÓÁÎÄÙ ÁÎÄ ÉÎÆÅÒÔÉÌÅ ÁÌÓÏ ÂÅÉÎÇ 

extremely vulnerable to flooding during monsoon season (Ashraf et al., 2013) 

[Image 11]. It is estimated that about 600,000 people find shelter on various 

chars in Bangladesh. Although the riverine chars in Bangladesh offer, on a 

continuous basis, significant areas of new land for settlement and cultivation, 

living and working conditions on these newly emerging lands are harsh. The 

chars are poorly connected to the mainland and are prone to acute erosion and 

flooding which makes the inhabitants vulnerable. The typical patterns of physical 

development and human use of land and other resources in the chars differ 

among the different river systems in Bangladesh and also among the different 

reaches of the same river (Sarker et al., 2003). Though most char  lands are de 

jure State-owned, in reality, most char  lands have a de facto claimant who is 

economically and politically powerful , ÁÃÔÉÎÇ ÁÓ Ȭ&ÅÕÄÁÌ ,ÏÒÄȭ ÔÏ ÔÈÅ ÐÅÏÐÌÅ 

residing on the char , to the extent that they are at times beyond the reach of 

the judiciary (Barkat et al., 2007). 
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Image 11 : Houses on Char Islands in Brahmaputra River Submerged During Monsoon 
(Source: https://www.ipsnews.net/2014/10/bangladeshi -char -dwellers -in -search-of-

higher -ground/ ) 
 

2.19 In a detailed study on char islands of Bangladesh by Sarker et al. (2003), it was 

highlighted that the formation processes and characteristics of char islands are 

different in braided and meandering rivers and also, within a river, the char 

characteristics may generally vary in the longitudinal direction. When a char 

emerges, it consists of sand of approximately the same coarseness as the bed 

material of the river reach. However, at the lee side of a medial or point bar, fine 

materials would deposit. When the bar elevation reaches close to average flood 

levels, a layer of silt and clay is deposited over the sand layer, facilitating the 

development of vegetated islands named chars. 

2.20 Among the various rivers of Bangladesh, Jamuna River (another name for 

Brahmaputra) is one of the largest braided rivers in the world which provides 

vital water resources and affects the socio-economic developments in major parts 

of Bangladesh. The char islands in this river stretch are mainly colonized by the 

riparian grass species ɀ Saccharum spontaneum. Although relatively new chars 

https://www.ipsnews.net/2014/10/bangladeshi-char-dwellers-in-search-of-higher-ground/
https://www.ipsnews.net/2014/10/bangladeshi-char-dwellers-in-search-of-higher-ground/
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have very few trees, some older chars have a variety of fruit trees, including 

mango, jackfruit, guava, bamboo, shimul, and jiga. A study by Bakiand Gan (2012) 

highlighted that the islands having an area of more than 150 ha were fairly stable 

in the Jamuna River channel while islands with an area of less than 50 ha tended 

to be very unstable and were subjected to fairly major changes. 

2.21 On certain occasions, the residents of char lands get opportunities to practice 

agriculture, but the infertility of sandy land makes it more difficult and at times 

almost impossible to raise any crop. In the absence of this and any other possible 

source of income, many families on the char lands in Bangladesh are living in 

extreme poverty conditions. Although wherever possible, agriculture is the chief 

source of livelihood for char dwellers in Bangladesh with most inhabitants 

involved directly or indirectly (World Bank, 2013). Cropping systems in char 

islands are quite different from the other land areas because of sandy soil texture 

and environmental variability (Kabir, 2006). Only a few specific crops are grown 

in the char area such as maize, groundnut, seasonal paddy, and some vegetables. 

Most of the char farmers keep their lands fallow during the main cropping season 

- Kharif (May to October) - because of high evaporation which renders cultivation 

impossible without irrigation. Instead, the Rabi season (November to April) is the 

main cropping season in the char area, when temperatures are lower which is 

best for vegetable cultivation (Lahiri-Dutt and Samanta, 2007). Furthermore, 

climatic risks such as droughts, erosion and floods are key challenges for 

agriculture as perceived by char dwellers in Bangladesh. A study by Ahmed et al., 

(2021) has highlighted that char dwellers in Bangladesh have adopted several 

adaptation strategies such as implementing new or alternative farming practices, 

water-intensive irrigation, changing planting times, and cultivating short-

duration varieties, among others to improve their livelihood. The study also 

emphasizes that supporting such alternatives by concerned government 

authorities and other stakeholders will aid in reducing agricultural vulnerability 

and result in increased food productivity for the char dwelling families in the 

country.  
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2.22 Islands in River Neris  : This River is situated in the Baltic Sea basin with a total 

length of 509.5 km and a total basin area of 13849.6 sq. ËÍȢ ɉ'ÁÉÌÉÕĤÉÓet al., 2001). 

Neris is the largest tributary of Nemunas (the direct channel flowing into the 

Baltic Sea). It flows in Lithuania for about 234.5 km during which it crosses a few 

hills and plain terrains of different genesis. According to Baubiniene et al., (2015), 

riverine islands occur in the almost entire stretch of this river in Lithuania 

barring a few segments. Islands are few or absent at all in the segments where the 

channel erodes through the moraine chains as the material eroded from the 

morainic formations is deposited in the downstream segments. The number of 

islands increases in the meandering river segments where sharp bends of the 

channel cut off parts of flood plains. Two different types of islands are formed 

in this river ɀ Channel Islands (which are accumulations of bottom and 

particulate sediments formed during the dry periods) and floodplain 

islands (which are land masses cut off from floodplain region s by rising 

water).  The majority of the islands in this river are of low heights (up to 1 m 

above average river water level) and remain submerged almost every year during 

floods. Such islands are permanently transformed by floods because water-borne 

sediments remain on the islands making them higher after the fall of the flood 

(Gautier et al., 2007). The higher river islands are concentrated in the lower reach 

of Neris River which is one of the most urbanized river segments. 

2.23 Channel Islands have been mentioned in the journals of many earlier explorers 

and travelers. Several 19th-century Army officers, such as Lieutenant J. Henry 

Carleton (1845) and Captain John C. Fremont (1845), commented on channel 

conditions and islands in the Platte River and other streams of the American 

West. Channel filling, narrowing by island growth, and coalescence with the flood 

plain were described for the Platte River by Williams (1978) and Eschner et al. 

(1983), for the Loup River system of Nebraska by Brice (1964), for the Cimarron 

River in Kansas by Schumm and Lichty (1963), and for the South Platte and 

Arkansas Rivers by Nadler (1978). Shull (1922) was early to recognize the 
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rapidity with which a channel island can form and become vegetated in 

documenting the development of an island in the Mississippi River. 

2.24 Marajó Island Brazil : Marajó is ÔÈÅ ×ÏÒÌÄȭÓ ÌÁÒÇÅÓÔ ÄÅÌÔÁ ÉÓÌÁÎÄ located at the 

mouth of the Amazon River at its interface with the Atlantic Ocean in Brazil 

(Goulding et al., 2003) [Image 12]. It encompasses a total area of approximately 

50,000 sq. km. In addition to the Amazon, the island is also influenced by the 

Tocantins River and other small rivers of the south (Barthem & Schwassmann, 

1994). The island is surrounded by sandy-clayey beaches and encompasses a 

hydrographic system (rivers, channels, and creeks) that both drains and floods 

the terra firme forest and várzeas (swamps) (Marques-Aguiar et al., 2002). In 

ÁÄÄÉÔÉÏÎ ÔÏ ÔÈÅÓÅ ÆÏÒÅÓÔ ÅÃÏÓÙÓÔÅÍÓȟ ÔÈÅ ÉÓÌÁÎÄȭÓ ÌÁËÅÓȟ ÌÁÇÏÏÎÓȟ ÂÅÁÃÈÅÓȟ ÒÉÖÅÒÓȟ 

and mangroves contribute to its diversity of habitats and organisms (Marques-

Aguiar et al., 2002; Montag et al., 2009; Almeida et al., 2009). This diversity of 

ÈÁÂÉÔÁÔÓ ÉÎÆÌÕÅÎÃÅÓ ÔÈÅ ÒÉÃÈÎÅÓÓ ÏÆ ÔÈÅ ÒÅÇÉÏÎȭÓ ÆÁÕÎÁȟ ÉÎÃÌÕÄÉÎÇ ÉÔÓ ÆÉÓÈȟ ÁÎÄ ÐÌÁÙÓ 

an important role in habitat preferences and use (Lowe-McConnell, 1999; Carrier 

et al., 2004). Humans have occupied Marajó Island for at least the past five to 

seven thousand years [Image 13] (Simões, 1981; Roosevelt et al., 1991). These 

residents have indulged in various socio-economic activities without considering 

the conservation aspects that have led to the progressive degradation of the 

ÉÓÌÁÎÄȭÓ ÅÃÏÓÙÓÔÅÍ ɉ-ÏÎÔÁÇ et al., 2011). Despite the unique features and 

ecological importance of Marajó Island in the local context, it has not been 

included in the environmental and hydrological management programs that have 

been developed for the Amazon region (Lima et al., 2005). Though the whole of 

Marajó Island is located within a single State conservation unit, the Marajós 

Archipelago Environmental Protection Area, or Marajó EPA which is the largest 

State EPA in Brazil (MMA, 2007), this category of protected area is highly flexible 

in terms of the exploitation of natural resources and definitely does not guarantee 

the maintenance of the ecological functions of the local ecosystems over the long 

term. 
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Image 12 : Location Of Marajó Island In Brazil  

(Source: http://amazonwaters.org/basins/estuary -coast/marajo -island/ ) 

 

 
Image 13 : Human Settlement On Marajó Island  

(Source: http://amazonwaters.org/basins/estuary -coast/marajo -island/ ) 

 

http://amazonwaters.org/basins/estuary-coast/marajo-island/
http://amazonwaters.org/basins/estuary-coast/marajo-island/
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2.25 Ecosystem Services from Riverine Islands :  Riverine Ecosystem Services can 

be defined as those services provided by rivers and the broader landscapes that 

are hydrologically connected to the rivers (including associated watershed 

areas). This definition for riverine ecosystem services incorporates both services 

that are provided directly within rivers, such as the production of 

hydroelectricity, as well as services that are not strictly provided within rivers, 

but related to them, such as flood mitigation, irrigation of agricultural fields, and 

recreational activities such as hiking or camping alongside rivers (Hanna et al., 

2017). Out of the various typologies and classifications of ecosystem services, the 

most widely adopted one is the classification provided by  Millennium 

Ecosystem Assessment (2005) which classifies the services into four broad 

categories ɀ cultural ecosystem services (nonmaterial benefits such as 

recreational activities including swimming or canoeing, the aesthetic 

beauty of rivers, or their spiritual significance among many communities); 

provisioning ecosystem services (products obtained from ecosystems, 

including the supply of fresh  water for drinking, and fish); regulating 

ecosystem services (the benefits obtained from the regulation of ecosystem 

processes, such as erosion prevention or water purification); and 

supporting ecosystem services (processes that are necessary for the 

production of other ecosystem services, such as nutrient cycling and habitat 

provision).  Plenty of research and documentation-based literature are available 

for several riverine ecosystem services around the globe. Hanna et al., (2017) 

analyzed a large number of such papers and publications and highlighted that the 

most frequently quantified ecosystem services from riverine habitats included ɀ 

erosion control/prevention, habitat provision, water supply, water quality and 

recreation/tourism. They further pointed out that ambiguities in quantification 

techniques, lack of standardized methods and absence of assigning monetary 

values to the ecosystem services were a challenge in this sector. However, wide 

variation in methods reflected the flexible nature of the concept of ecosystem 

services, which is one of its strengths. Based on their analysis they put forward 

five recommendations for strengthening riverine ecosystem services :  
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¶ Assess multiple diverse ecosystem services. 

¶ Use validated and reproducible data, methods and indicators, and clearly 

communicate sources of data and methods. 

¶ Evaluate the interactions between the ecosystem services assessed, 

including those that are spatially distant and result from upstreamɀ

downstream connectivity. 

¶ Select the spatial extent and resolution of ecosystem service 

quantification based on the question of interest while considering 

directionality, lateral connectivity, and narrow extent of riverine 

features.  

¶ Evaluate the implications of using this extent over others. Engage with 

local and relevant communities/stakeholders to identify and quantify 

ecosystem services. 

From the literature survey in this aspect, it can also be concluded that while 

much attention has been addressed to th e numerous riverine ecosystem 

services across the world, there is a huge gap in specific studies of these 

services from riverine island habitats. Hence, taking into account the 

various riverine ecosystem services and their valuation approaches as 

available from existing literature, the proposed study would be the first of 

its nature to document ecosystem services of riverine island habitats which 

would add further value for developing conservation strategies. It may also 

be mentioned that studies focused on riparian conditions, which may have 

some kinship with islandic conditions, may have lessons for this study.  

2.26 Socio-Cultural and Archaeological significance of Riverine Islands : Some 

studies on floodplain evolution in North-Western Europe have highlighted that 

braiding of rivers and formation of islands were far more common in past times 

than today. Evidence of this also comes from towns and cities on floodplains 

many of which have retained riverine islands which can be shown to be at least 

2000 years old (e.g. Paris, Budapest, Rome, St. Petersburg and Cairo). Several 

examples of riverine islands have been discussed in a study by Brown (2003) that 
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highlights their socio-cultural significance and archaeological linkages, some of 

which are as follows: 

¶ In the Irthling  Borough stretch of River Nene in the United Kingdom, several 

bronze-age barrows were constructed in the floodplains of this highly 

anastomosing river. One of these is a triple-ditched barrow which is 

particularly important being associated with 184 cattle skulls and high-status 

grave gods believed to have been constructed between 2140 and 1800 B.C. 

Pollen studies on the floodplain islands in this area have also led to findings 

about grasses which particularly thrive when grazing is absent and their 

dominance during earlier periods and during the clearing phase clearly 

indicate that livestock was kept away from the riverine islands.  

¶ Another example is of the riverine islands from Thames River which has a 

history of forming small islands or islets, several of which exist even today. 

Haughey (2000) has shown that in the area of the junction of the tributary - 

the Colne Brook with the Thames was a group of eight islands during the mid-

later Mesolithic and this channel pattern would be expected to have persisted 

into the Neolithic. In the middle Thames at Yarnton extensive excavations 

have revealed numerous palaeochannels surrounding areas of Neolithic and 

early Bronze Age domestic activity, burnt mounds and a beaker grave. Given 

the location and density of the palaeochannels, some of this activity at least 

was probably located on floodplain islands. 

¶ The Seine River in Paris has several islands which have been connected by 

aesthetic bridges and are completely urbanized. The western island in the 

image below hosts the renowned architectural marvel ɀ Ȭ#ÈÁÐÅÌ ÏÆ .ÏÔÒÅ 

$ÁÍÅȭ [Image 14]. 
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Image 14 : Islands In Seine River Of Paris 

 

2.27 Sustainable Tourism Challenges :  The concept of sustainable tourism, as 

developed by the World Tourism Organization (WTO, 2014) in the context of the 

United Nations sustainable development process, refers to tourist activities 

ȰÌÅÁÄÉÎÇ ÔÏ ÍÁÎÁÇÅÍÅÎÔ ÏÆ ÁÌÌ ÒÅÓÏÕÒÃÅÓ ÉÎ ÓÕÃÈ Á ×ÁÙ ÔÈÁÔ ÅÃÏÎÏÍÉÃȟ ÓÏÃÉÁÌ ÁÎÄ 

aesthetic needs can be fulfilled while maintaining cultural integrity, essential 

ÅÃÏÌÏÇÉÃÁÌ ÐÒÏÃÅÓÓÅÓȟ ÂÉÏÌÏÇÉÃÁÌ ÄÉÖÅÒÓÉÔÙ ÁÎÄ ÌÉÆÅ ÓÕÐÐÏÒÔ ÓÙÓÔÅÍÓȱȢ 5.74/ ÁÎÄ 

World Travel & Tourism Council (WTTC) adopted the concept of sustainable 

development for travel and tourism in the publication Agenda 21 for the Travel 

ÁÎÄ 4ÏÕÒÉÓÍ )ÎÄÕÓÔÒÙ Ȱ4Ï×ÁÒÄÓ ÁÎ %ÎÖÉÒÏÎÍÅÎÔÁÌÌÙ 3ÕÓÔÁÉÎÁÂÌÅ $ÅÖÅÌÏÐÍÅÎÔȱȢ 

The three pillars of sustainable tourism are : 

i. Environmentally friendly practices 

ii. Support for the protection of cultural and natural heritage 

iii.  Tangible economic and social benefits to local people in host destinations 

(WTO, WTTCEC, 2014) 
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2.28 In recent decades, significant focus has shifted towards sustainable tourism-

based studies and analysis for different ecosystems including riverine habitats. In 

a recent significant study, Collado (2019) carried out a study to determine the 

impacts of river-based tourism destinationsȭ sustainability of Panay Island in 

terms of economic viability, socio-cultural equity, and environmental 

conservation. A questionnaire-based response was initiated in the study region 

incorporating various stakeholders such as tourists, residents, business sector, 

concerned officials and so on. When ranked in terms of the sustainability 

indicators, data showed that the most favored response in the economic viability 

ÒÅÖÅÁÌÅÄ ÔÏ ȰÃÒÅÁÔÅ ÉÎÃÏÍÅ ÏÐÐÏÒÔÕÎÉÔÙȱ ×ÈÉÌÅ ȰÉÎÃÒÅÁÓÅ ÉÎ ÓÅÌÆ-esteem and pride 

ÏÆ ÈÏÓÔ ÃÏÍÍÕÎÉÔÙȱ ÁÓ ÔÈÅ ÈÉÇÈÅÓÔ ÒÁÔÉÎÇ ÏÎ ÓÏÃÉÏ-ÃÕÌÔÕÒÁÌ ÅÑÕÉÔÙȟ ÁÎÄ ȰÐÒÏÍÏÔÅÓ 

ÒÅÄÕÃÅȟ ÒÅÕÓÅ ÁÎÄ ÒÅÃÙÃÌÅ ÍÅÎÔÁÌÉÔÙȱ ÁÓ ÔÈÅ ÔÏÐÍÏÓÔ ÐÒÉÏÒÉÔÙ ÉÎ ÔÈÅ ÅÎÖÉÒÏÎÍÅÎÔÁÌ 

conservation. Based on a complete analysis of the results, a sustainability 

framework was also formulated for river-based tourism in Panay Island which is 

presented in Image 15. 

2.29 Excessive tourism impacts land and water alike and creates waste that goes 

beyond the capacity of the islands to manage. Most ecosystems, habitats and 

species are threatened due to pressures created by tourists visiting islands. 

However, while there are lessons from elsewhere, the Ganga situation is distinct 

with changing island morphology, the need to avoid pollution and waste from 

economic activity if permitted, and the need to give priority to ecosystem services 

from islands in view of rapidly balding banks. This last is particularly so as 

Saccharum grasses, a valuable renewable biomass is now found more on riverine 

islands than on banks. In the rare cases where archaeological sites or artifacts are 

located and tourism permitted the challenges of excessive footfall would have to 

be controlled. The size of the island would also be a significant determinant for 

permitting tourism activity so that sustainability and development can be 

harmonized. 
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Image 15 : Sustainability Framework Of River -Based Tourism In Panay Island 
[Phillipines]  

 

2.30 Island Policy Literature : As earlier pointed out, riverine islands are an under-

researched domain. There are some studies which are based on islands in the sea 

or concerned with island States/nations. The situation of these islands either in 

terms of governance or ecology is significantly different from the riverine islands 

of the Ganga. However, in terms of principles, they may have something to offer. 

Here, three papers have been referred to as follows : 

I. The Finland government came out with an island policy and proposed an 

action plan for its 76,000 islands with an area of 0.5 ha or more in its 

neighboring sea area. Finland being a country largely comprising of islands 

and hence proper governance for the municipalities required enunciating an 

island policy which was proposed in 2012-15. The action plan largely 

revolved around the aim to utilize the characteristics of the islands and 

watercourses in particular. A major emphasis was on transport, data 

connection, security, recreational centers and environment, nature and 
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culture.  Measures recommended included the development of water tourism, 

professional fishing, and increasing time spent in the holiday homes. 

Measures to treat and restrict sewage disposal were also formulated as an 

environmental concern. The policy also takes into consideration the landscape 

protection and management of cultural heritage through the conservation and 

restoration of natural meadows and moors.  Since there are inhabitants 

practising livestock farming pastoralist management of the landscape for 

grazing purposes is also highlighted.  

ɍ2ÅÆ ȡ Ȭ-ÉÎÉÓÔÒÙ ÏÆ %ÍÐÌÏÙÍÅÎÔ ÁÎÄ ÔÈÅ %ÃÏÎÏÍÙ 2ÅÇÉÏÎÁÌ $ÅÖÅÌopment (2012). 

National Action Plan for Island PÏÌÉÃÙȭ φτυφ-15, 37/2012, 106 pp.] 

II. UNESCO Small Island Developing States (SIDS) Action Plan for 2016ɀ2021 

embodies and guides UNESCO in its efforts to build capacities through 

education and training in order to : 

¶ promote scientific research and conservation of the environment, in 

particular , the oceans  

¶ to safeguard cultural heritage to uphold the cultural diversity of SIDS 

as an engine for innovation and sustainable development 

¶ to improve information management and knowledge sharing 

¶ to ensure the fullest participation of youth and social inclusion.  

4ÈÉÓ 0ÌÁÎ ÁÌÓÏ ÅÎÃÏÍÐÁÓÓÅÓ 5.%3#/ȭÓ ÒÅÓÐÏÎÓÅ ÔÏ ÃÏÍÂÁÔ ÃÌÉÍÁÔÅ ÃÈÁÎÇÅ 

through the strengthening of capacities in SIDS to deal with emergencies 

triggered by natural disasters. The SIDS addressed the following five priority 

ÁÒÅÁÓ ×ÉÔÈÉÎ 5.%3#/ȭÓ ÍÁÎÄÁÔÅȡ  
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[Ref : Ȭ5.%3#/ ɉφτυϊɊȢ 3ÍÁÌÌ )ÓÌÁÎÄ $ÅÖÅÌÏÐÉÎÇ States ɀ 5.%3#/ȭÓ !ÃÔÉÏÎ 0ÌÁÎȭȟ 

UNESCO, Paris. 32pp.] 

III. Tristan da Cunha  ÕÓÕÁÌÌÙ ÒÅÆÅÒÓ ÔÏ ÁÌÌ ÔÈÅ ÉÓÌÁÎÄÓ ÉÎ ÔÈÅ 4ÒÉÓÔÁÎȤ'ÏÕÇÈ 

archipelago, belonging to the UK, located in the southern Atlantic. The islands 

have an area of 201 sq. km. with the inhabited island having an area of 98 sq. 

km. The Biodiversity Action Plan for the Tristan da Cunha islands was 

developed with objectives like conservation integrated into Government 

programs to strengthen biodiversity conservation, eliminate invasive species, 

and to a great extent promote sustainable use and management of the marine 

ÅÎÖÉÒÏÎÍÅÎÔ ÔÈÒÏÕÇÈ ÖÁÒÉÏÕÓ ÓÔÅÐÓ ÁÎÄ ÉÎÃÒÅÁÓÅ ÔÈÅ ËÎÏ×ÌÅÄÇÅ ÏÆ 4ÒÉÓÔÁÎȭÓ 

key habitats and species. The overall goal is to conserve the native biological 

diversity of Tristan da Cunha so that the people of Tristan da Cunha continue 

to benefit from it and the entire world community is enriched by it. There is 

provision for partnership with organizations from around the world 

particularly in the UK and South Africa, to conserve their globally important 

and unique biodiversity for the benefit of current and future generations. 

Enhancing island capacities to achieve sustainable development through 
education and the reinforcement of human and institutional capacities

Enhancing SIDS resilience and the sustainability of human interactions 
with ecological, freshwater and ocean systems

Supporting SIDS in the management of social transformations and the 
promotion of social inclusion and social justice

Preserving tangible and intangible cultural heritage and promoting 
culture for island sustainable development

Increasing connectivity, information management and knowledge-sharing
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ɍ2ÅÆȡ Ȭ4ÒÉÓÔÁÎ ÄÁ #ÕÎÈÁ 'ÏÖÅÒÎÍÅÎÔ ÁÎÄ 230" ɉφτυφɊȢ  "ÉÏÄÉÖÅÒÓÉÔÙ !ÃÔÉÏÎ 0ÌÁÎ ÆÏÒ ÔÈÅ 

4ÒÉÓÔÁÎ ÄÁ #ÕÎÈÁ )ÓÌÁÎÄÓ ɉφτυφȤφτυϊɊȭȢ 4ÒÉÓÔÁÎ #ÏÎÓÅÒÖÁÔÉÏÎ $ÅÐÁÒÔÍÅÎÔȟ %ÄÉÎÂÕÒÇÈ 

of the Seven Seas, Tristan da Cunha, South Atlantic, 79pp.] 

 

2.31 Some other studies focusing on related aspects of sustainable tourism and riverine 

ecosystems including riverine islands are presented in Table 1.  
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Table 1 : Excerpts From Few Significant Studies On Islands Tourism, Ecosystem Services & Jurisdictional Challenges  

Sr. 

No. 

Title of paper  Author & Affiliation  Objective  Significant findings  

1. Tourism in 

River Island 

Majuli: 

Prospects and 

Problems 

Dibya Jyoti Kalita, Research 

scholar (M. Phil) 

Department of Economics 

Dibrugarh University, 

Assam 

The study was carried 

out to explore the 

Tourism potential in 

Majuli Island by 

assessing the reason 

tourists visit the island 

and by taking touristsȭ 

opinions on various 

aspects of the island. 

¶ Reason to visit Majuli was mainly due to 

its religious and cultural significance and 

to see the Sattras.  

¶ For its rich biodiversity of flora and 

fauna and bird watching.  

¶ Factors  that  affect tourism activity on 

the island 

¶ Tourism infrastructure, local guides, 

better connectivity, recurrent floods and 

promotion of the island 

2. Planning for 

Sustainable 

Ecotourism: 

The Case for 

Research 

Ecotourism in 

Developing 

Country 

Destinations 

Julian Clifton , Department 

of Geography, University of 

Portsmouth, UK Angela 

Benson, Centre for Tourism 

Policy Studies, University of 

Brighton, UK 

The study explores the 

possibility of proposing 

Ȱ2ÅÓÅÁÒÃÈ %ÃÏÔÏÕÒÉÓÍȱ 

as a model in Indonesia. 

¶ The paper discusses the concept of 

Ecotourism and its impact on the society 

¶ Discusses the economic benefit of 

Ȭ2ÅÓÅÁÒÃÈ %ÃÏÔÏÕÒÉÓÍȭ ÏÎ ÔÈÅ ÈÏÓÔ 

communities of this region 

¶ Emphasizes developing ecotourism 

proposals based on individual potentials 

of a particular place and keeping in mind 

the impacts that have on host 

communities 
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Sr. 

No. 

Title of paper  Author & Affiliation  Objective  Significant findings  

3. Sustainable 

Competitive 

Advantages 

for Eco-

tourism 

Development 

of Phu Quoc 

Island: 

Background 

and Literature 

Reviews 

Hoang Pham Huy, 

Management and Science 

University (MSU), Malaysia.  

Aye Aye Khin, Management 

and Science University 

(MSU), Malaysia 

The study gives an 

overview of Ecotourism 

and Sustainable 

Tourism Development 

in the context of 

developing tourism 

strategies in Vietnam. 

¶ Discusses the relationship and concepts 

of ecotourism and sustainable tourism 

development 

¶ Emphasizes the need for economy, 

environment and society to be 

accounted together for developing a 

sustainable future 

4. Exploring 

Sustainable 

Eco-Tourism 

Potential 

Along the 

River Islands 

of Coastal 

Karnataka: A 

Case Study of  

Mudukudru 

Satyaprakash Das, Manipal 

School of Architecture and 

Planning, Manipal Academy 

of Higher Education, 

Karnataka 

Shanta Pragyan Dash, 

Manipal School of 

Architecture and Planning, 

Manipal Academy of Higher 

Education, Karnataka 

The study explores the 

feasibility of 

sustainable options for 

implementing eco-

tourism concept for 

revenue generation 

that sustains livelihood 

of the natives as well as 

the ecosystem by 

understanding the 

¶ The riverine island has a rich 

biodiversity, wetlands and sacred groves 

as the natural elements 

¶ The island provides a good escape from 

city hustle-bustle and the native 

residents are welcoming in nature 

¶ Challenges for developing tourism here 

include ɀ flooding during rainy season, 

salinity in drinking water resources, 

migration of younger population and 
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Sr. 

No. 

Title of paper  Author & Affiliation  Objective  Significant findings  

Island. issues and involving 

community 

participation and 

indigenous approach 

for economic 

sustainability 

lack of tourism-based infrastructure 

5. The Regime of 

Islands in 

International 

Law  

 Hiran W. Jaywardane, 1990 Focus on international 

law pertaining to sea 

islands but has a 

section on riverine 

islands 

¶ Rule of thalweg or navigable median is 

provided in detail 

¶ The ownership and jurisdiction of river 

islands in interState rivers is provided in 

Chapter 6 and may be relevant regarding 

jurisdictional aspects. The Chapter also 

addresses appearing and disappearing 

islands 

6. Paradox of the 

Moving 

Boundary: 

Legal Heredity 

of River 

Accretion and 

Avulsion  

John W. Donaldson 

Department of Geography, 

Durham University, 

Durham, UK; 

w.donaldson@durham.ac.uk 

Partial Case study of 

jurisdictional issues on 

islands between 

Myanmar and Thailand 

on Mae Sai river 

¶ The issues of interState rivers with 

changing courses in a monsoonal climate 

can have relevance to a parallel situation 

of inter-district jurisdiction  
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Sr. 

No. 

Title of paper  Author & Affiliation  Objective  Significant findings  

7. Paper -The 

importance of 

deliberation in 

valuing 

ecosystem 

services in 

developing 

countriesɂ

Evidence from 

the Solomon 

Islands 

 

Jasper O. Kenter a,1, Tony 

Hyde a, Michael Christie a, 

Ioan Fazey b. 2011 

The paper discussed 

value placed by 

resident users on 

ecosystem services in 

coastal islands in the 

Pacific 

The research aimed to determine the value 

people placed on ecosystem services 

and whether participatory interventions to 

elicit deeper-held values influenced the 

preferences 

expressed. Results found that the initial 

willingness to pay for a number of tropical 

forest ecosystem 

services amounted to 30% of household income 

8. Maurea 

Islands: 

A Restoration 

Journey 

Cheri Van Schravendijk, 

Jaedyn Falwasser & John 

Brown 

This paper explores 

different options to 

restore the Waikato 

River by restoring the 

small islands in the 

river. 

¶ The island was dominated by exotic 

vegetation and the local species were 

sparse 

¶ Curb the spread of pest grass like yellow 

flag iris, without using herbicides 

¶ Help from the local tribes was taken to 

understand traditional methods used to 

control the spread of weed grass. 

¶ The local tribes were involved to know 
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Sr. 

No. 

Title of paper  Author & Affiliation  Objective  Significant findings  

their aspirations about the island in 

order to set the objectives for the 

tourism development project 
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CHAPTER 3 ð A GLANCE AT RIVERINE ISLANDS IN 

INDIA  

 

Most major rivers of India have different types of sandbars and islands in their 

courses which are referred to ÌÏÃÁÌÌÙ ÁÓ ȬÔÁÁÐÕȭȟ ȬDiaraȭȟ ȬcharÓȭȟ ȬËÕÄÒÕÓȭ ÏÒ ȬÌÁÎËÁÓȭȢ 

The biggest and most popular riverine island in India is Majuli located in  the  

Brahmaputra River in Assam State. It is designated as an independent island district, 

ÈÁÓ ÏÌÄ ÃÕÌÔÕÒÁÌ ÁÔÔÒÁÃÔÉÏÎÓ ËÎÏ×Î ÁÓ Ȭ3ÁÔÒÁÓȭ ÁÎÄ ÈÁÓ ÅÍÅÒÇÅÄ ÔÏ ÂÅ Á ÐÏÐÕÌÁÒ 

tourist destination in recent years. Although this island has been reeling under 

pressures of floods and erosion coupled with other hazards affecting the local 

communities. Another major island is Raghopur Diara  in  the Ganga River stretch of 

Bihar State which is a designated block under Vaishali Distt. having its own 

administrative Block Office on the island. While riverine islands and sandbars have 

been mostly exploited for agriculture, there are some examples such as 

Srirangapatnam Island, Divar Island and Mudukudru Island which are rich in 

heritage and have immense tourism potential. Despite such well -known sites, it was 

observed through a literature survey that not many studies have been focused on 

various aspects of riverine islands in India barring Majuli.  

3.1 Based on extensive search using appropriate keywords online on various platforms 

including several international and Indian journals, the literature pertaining to 

riverine islands in India was collected and surveyed which has been discussed in this 

chapter. Wherever necessary, telephonic and e-mail-based interactions were 

undertaken with different experts and researchers to discuss this topic and gather 

relevant information. The details of all the references in this chapter have been 

provided in the Bibliography section.  

3.2 Rivers in India flow through diverse terrains ɀ mountains and hills, alluvial terrain, 

and peninsular Deccan rock substrata. They also flow through a variety of climatic 

zones ɀ temperate, tropical, sub-tropical, arid and semi-arid. These conditions lead to 

the existence or emergence of islands differentiated by size, shape, stability and 
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usage. The following section puts the spotlight on various types of islands found in 

Indian rivers to demonstrate existing typology and usage. 

3.3 Majuli River Island : Most major rivers in India but chiefly Ganga and Brahmaputra 

harbor numerous irregularly shaped and different -sized riverine islands in their 

course. Among all these, Majuli River Island in Brahmaputra River is perhaps the most 

explored in India which is evident from the numerous studies carried out in the last 

ÃÏÕÐÌÅ ÏÆ ÙÅÁÒÓȢ -ÁÊÕÌÉ ÉÓ ÏÎÅ ÏÆ ÔÈÅ ×ÏÒÌÄȭÓ ÌÁÒÇÅÓÔ ÒÉÖÅÒÉÎÅ ÉÓÌÁÎÄÓ ÓÉÔÕÁÔÅÄ ÉÎ ÔÈÅ 

middle course of the Brahmaputra River in the State of Assam. It is also one of the 

×ÏÒÌÄȭÓ ÌÁÒÇÅÓÔ ÉÎÈÁÂÉÔÅÄ ÒÉÖÅrine islands covering a total area of about 487.55 sq. km. 

and having a population of 1,67,304 (Census of India, 2011). The island consists of 

three Mauzas viz. Ahatguri, Kamalabari and Salmora, 20 Gaon Panchayats (village 

councils) and 248 cadastral villages. A distinct characteristic of the island is the 

presence of numerous mid-channel bars or islets (locally known as Chapori) resulting 

from the braided nature of the river Brahmaputra. Apart from these, there are 

numerous beels (wetlands), oxbow lakes, and rivers on the island, which cover 14% of 

the total geographical area of the island (Roy et al., 2020).  

Majuli Island is currently the first riverine island in India to be designated as a 

district that was carved out from Jorhat district via Assam Govt notification no. 

GAG (B) 27/2005/Pt.NI/59 in the north east State of Assam. Majuli is not a single 

island  but it is a combination of cluster s of islets formed and developed in the mid-

river stream of the mighty Brahmaputra and its tributaries - the Luit and 

Kherkatia to the north and north -east and north -west extremity. The island today 

is separated from the shoreline by a 2.5 km wide channel and can be approached 

from Nimati Ghat in Jorhat district to the south of the island by ferry reaching 

Kamalabari in Majuli. The other mainland towns in proximity to th e island on the 

north bank are N orth Lakhimpur and Dhakuwakhana.  

(Source: https://majuli.gov.in/information -services/geography )  

 

https://majuli.gov.in/information-services/geography
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3.4 Apart from being the largest, Majuli Island is also the oldest inhabited riverine island in 

the world. It is very difficult to ascertain the year or the period of the inhabitation of 

Majuli as sufficient and convincing records are not available to support the views in 

regard to its history. However, on the basis of certain geographical evidence and 

literary accounts, it may be presumed that Majuli took its island's shape at least before 

the 13th century A.D. before Sukhapha's arrival at the Brahmaputra valley in the year 

1228. It was formerly known as "Majali" which was situated between the "Dihing" and 

the Brahmaputra. Another chronicle upholds that Koch-king Naranarayana sent his 

brother Chilarai to extend his kingdom towards the upper Assam region. Dr. D. Nath in 

his book "The Majuli Island - Society, Economy and Culture" described that Koch king 

Naranarayana had made his camp at "Mojali" (Majuli) and it was there at the camp, 

that he had received the tributes and present from the Ahom king Sukhampha alias 

Khora Raja (1548-1563), who was defeated in the war. Pre-historic references 

ÍÅÎÔÉÏÎÅÄ ÔÈÁÔ ÔÈÅ ÏÒÉÇÉÎÁÌ ÎÁÍÅ ÏÆ ÔÈÅ ÐÒÅÓÅÎÔ -ÁÊÕÌÉ ×ÁÓ ËÎÏ×Î ÂÏÔÈ ÁÓ Ȱ-ÁÊÁÌÉȱ ÏÒ 

Ȱ-ÏÊÁÌÉȱ ÁÎÄ ÌÁÔÅÒ ÉÎ ρυφςȟ ÉÔ ×ÁÓ ÁÌÓÏ ÃÁÌÌÅÄ ͼ,ÕÉÔÏÒ -ÁÊÕÌÉͼ ÉÎÄÉÃÁÔÉÎÇ ÔÈÅ ÓÁÍÅ Área of 

Majuli prior to taking  its present shape. Another reference regarding the early 

existence of Majuli is found in "Yogini Tranta" that Chutiya king Ramchandra founded 

his capital in Ratanpur, Majuli which was perhaps washed away by the Brahmaputra. 

Apart from such legendary beliefs and chronicler evidence, there are early historical 

references of Majuli and its land area mentioned by historians and other biographers. 

A. J. Mafat Mills recorded in "Report on Province of Assam" Stated that Majuli island 

extended to a land area of 2,82,165 acres [1130 sq. km. approximately] in 1853. British 

writer B. C. Allen in his "Provincial Gazetteer of India" published in 1901, mentioned 

that Majuli's total land area was around 185 sq. miles [474 sq. km. approximately] and 

its population was 35000. According to British doctor John Peter Wede, the island was 

160 Miles long and 60 Miles broad (1927). (Source: https://majuli.gov.in/information -

services/history -of-majuli)  

3.5 Majuli Island is severely affected by erosion caused by the Brahmaputra and Subansiri 

Rivers in the region. The extreme braided nature of the Brahmaputra coupled with the 

silt and sand strata of the banks is the main cause of erosion (Dutta et al., 2010). 

https://majuli.gov.in/information-services/history-of-majuli
https://majuli.gov.in/information-services/history-of-majuli
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Significant erosion of the island began after 1950. However, after the great earthquake 

of 1950, the island witnessed tremendous changes in its morphology due to continuous 

changes in river channels. The great earthquake swelled up the river bed of 

Brahmaputra by 3ɀ4 m due to the deposition of massive silt layers, which resulted in 

bank line erosion and floods in the island year after year (Goswami, 1985). Several 

studies have been carried out in the last few decades to document the extent and 

impacts of bank erosion on this island. In one of the earlier studies, Kotoky et al., 

(2003) analyzed erosion impacts on Majuli Riverine Island from 1996-1998 based on 

Survey of India toposheets and remote sensing satellite imagery. The results 

highlighted that this island suffered from significant erosion on its southern and 

northern sides owing to Subansiri and Brahmaputra rivers respectively. When 

compared with historical records, it was found that a reduction of 667.35 sq. km. with 

an average rate of about 2 sq. km./ year was observed till 1998. An increase in sediment 

load in excess of the competency of the river caused significant channel widening 

which resulted in an increase in the differential rate of bank erosion on both sides of 

the island. Sarma and Phukan (2004) gave a comprehensive account of the origin and 

geomorphological changes including erosion and deposition in Majuli Island. The loss 

of landmass on Majuli Island due to erosion was also reiterated in another study 

(Sarma, 2014) which provided important details presented in Table 2: 

Table 2 : Loss of Landmass (in Sq.Km.) of Majuli  Island by Erosion (Source: Sarma, 2014)  

Year 
Land Area 

(Sq. Km.) 

Area Eroded 

(Sq. Km.) 

Average Area Annually 

Lost Or Gained (Sq. Km.) 
Data Source 

1914  733.79 - - Survey of India Map 

1949  708.91 - 24.88 - 0.71 Survey of India Map 

1963  588.79 - 120.12 - 8.58 Survey of India Map 

1988  513.89 - 74.90 - 3.00 IRS LISS III 

1998  510.79 - 3.10 - 0.31 INSAT IC LISS III 

2004  502.21 - 8.58 - 1.43 IRS P6 LISS III 

2008  506.37 + 4.16 + 1.04 IRS P6 LISS IV 

2013  522.73 + 16.36 + 3.27 IRS P6 LISS IV 
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3.6 Lahri & Sinha (2014) highlighted through geomorphological studies that Majuli Island 

did not result from pure fluvial processes but was born resultant of the great 

earthquake in 1750 during which a much smaller palaeo-Brahmaputra developed an 

anabranch and captured the Burhi Dihing River. The intermediate land-locked area 

thereby became Majuli Island that is constituted primarily of the older floodplain 

deposits.  

3.7 Umananda Island : 5ÍÁÎÁÎÄÁ ÉÓ ÒÅÐÕÔÅÄ ÔÏ ÂÅ ÔÈÅ ×ÏÒÌÄȭÓ ÓÍÁÌÌÅÓÔ ÉÎÈÁÂÉÔÅÄ ÒÉÖÅÒÉÎÅ 

island lying between 91° 45´ to 91° 50´ E Longitude and 26° 07´ to 26°10´ N Latitude 

with an area of about 4.7 hectares [Images 16-17]. It is located in the Brahmaputra 

River stretch adjoining Guwahati city in Assam. The temple of Umananda is located on 

the Island and was built in 1694 A.D. The original temple structure was immensely 

damaged by a devastating earthquake in 1897 and hence, the current temple structure 

was constructed subsequently (Anonymous, 2006; Kar et al., 2008). The island is on a 

rocky outcrop in the river and vegetation has established in the sediment deposits.  

According to legends, Lord Shiva is believed to have resided here in the form of 

Bhayananda. According to the Kalika Purana, at the beginning of the creation, 

Shiva sprinkled ashes (bhasma) at this place and imparted knowledge to Parvati 

(his consort). It is said that, when Siva was in meditation on this hillock, Kamadeva 

ÉÎÔÅÒÒÕÐÔÅÄ ÈÉÓ ÙÏÇÁ ÁÎÄ ×ÁÓ ÔÈÅÒÅÆÏÒÅ ÂÕÒÎÔ ÔÏ ÁÓÈÅÓ ×ÉÔÈ ÔÈÅ ÆÉÒÅ ÏÆ 3ÈÉÖÁȭÓ 

anger and hence the hillock also got the name Bhasmacala (Anonymous 2007). The 

Umananda temple dedicated to Lord Shiva on this island witnesses an extensive 

footfall of enthusiasts during religious celebrations and auspicious occasions.  
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Image 16 : Umananda Island [Peacock Island] In Brahmaputra River  
Note: Borphukan Tila, a smaller island on the western edge of the frame  

 

 
Image 17 : Umananda Island During Field Survey [Image Credit : Sumesh N. Dudani] 
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3.8 Apart from its historical and religious significance, the island serves as a very 

important habitat for one of the most endangered species of primates ɀ the Golden 

Langur (Trachypithe cusgeei). This species is an Old-World monkey (a common English 

name for primates belonging to the taxonomic family of Cercopithecidae) found in a 

small region of western Assam, India (Choudhury, 1988 a & b) and the neighboring 

foothills of the Black Mountains of Bhutan (Choudhury, 2008). The existence of the 

species on the island is connected with a popular folklore which says that two youths 

left a pair of these langurs here some 35 years ago and they have since survived. The 

species, otherwise hostile, has adapted to human beings especially the tourists and 

pilgrims who frequent the island. They are social animals and live in groups. Golden 

langur populations in Assam are isolated and restricted to pockets of suitable habitat 

as in Umananda islands (Dutta et al., 2019).   

3.9 In one of the significant studies, Kar et al., (2008) highlighted the vegetation type and 

enumerated the floral diversity of Umananda Island. According to the study, the island 

chiefly comprises tropical dry deciduous forests harboring 146 different plant species 

representing 127 genera and 67 families. These include flowering plants, 

gymnosperms, pteridophytes, bryophytes and fungi. Some of the common trees on this 

island include ɀ Azadirachta indica (Neem), Aegle marmelos (Indian Bel), Cocos nucifera 

(Coconut), Areca catechu (Betelnut Palm), Tamarindus indica (Imli) and Streblus asper 

(Sand Paper Tree). Based on the plant species diversity, Bujarbarua (2018) analyzed 

that phanerophyte and theophyte life forms were dominant on this island. A high 

percentage of phanerophytes is characteristic of tropical humid bioclimate and the 

predominance of therophytes is attributed to various factors like the prevalent 

microclimate of the area coupled with anthropogenic activities (Sharma, 2003; Khan et 

al. 2011). Therefore, the bioclimate of Umananda River Island can be termed as 

therophanerophytic and the vegetation is a relic of tropical evergreen/semi-evergreen 

forest. 

3.10 Riverine Islands/ Diara s in Bihar : The Ganga River and its tributaries (mainly Sone, 

Kosi, Gandak and Ghaghra) in Bihar State harbor numerous irregularly shaped and 

varied-sized riverine islands. Most of these islands in this region are referred to 
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ÌÏÃÁÌÌÙ ÁÓ ȬDiyara/ Diaraȭ. The term Diara ÄÅÒÉÖÅÓ ÆÒÏÍ ÔÈÅ ×ÏÒÄ ȬÄÉÙÁȭȟ ×ÈÉÃÈ ÍÅÁÎÓ 

an earthen oil lamp. Diara is a word coined for a land where a diya is never lit. In local 

parlance in parts of Bihar, it symbolizes a village located inside the embankments of 

the floodplains of the River Gandak in Bihar. In a wider sense, the term indicates 

people living in abject poverty and who face multiple vulnerabilities, due to frequent 

flooding of the Gandak. The river meanders and people are never sure when it would 

change course (Udas et al., 2018).  

3.11 Perhaps the biggest and one of the oldest riverine islands in the Ganga RiverȭÓ main 

stretch is Raghopur Diara situated between the districts of Vaishali and Patna [Images 

18-19]. This riverine island measures about 30 km long and 8-10 km wide with a 

population of about 232,909 people (Census of India, 2011) inhabiting various 

villages such as Birpur, Paharpur, Fatehpur, Rampur, Jurawanpur and Shiv Nagar to 

name a few. Parts of this island are connected with the Vaishali and Patna districts by 

pontoon bridges and boats that navigate throughout the year. A permanent bridge is 

also being constructed in this region to provide road connectivity to this island in all 

seasons. Raghopur  Diara  has been officially recognized as a Community 

Development Block having its own Block Development Office for administrative 

purposes.  

 
Image 18 : Settlements On Raghopur Diara  (Image Credit : Sumesh N. Dudani) 
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Image 19 : Raghopur Block Office Building On Island (Image Credit : Sumesh N. Dudani) 

 

An important highlight of this Diara  was the accidental discovery of Harappan 

bricks by a local resident which was confirmed by the State Archaeology 

Department [Image 20 ]. According to an article by Verma (2017), a resident 

landowner on this Diara  stumbled upon thousands of l arge bricks during 

construction -related work. A team from the State Archaeology Department led by 

the then Director, Dr. Atul Verma, visited this Diara  and got the brick samples 

tested. The results showed that out of the two bricks that were tested, one was 

7.5cm thick, 15cm wide and 30cm long, and the other was 8cm thick, 16cm wide and 

32cm long. Both these bricks had thickness, width and length in the ratio 1:2:4 and 

they were fire -burnt similar to the bricks known from other Harappan civilization 

sites in the country.  



 

51 | P a g e 
 

 

 

 
Image 20 : One Of The Harappan Bricks Collected From Raghopur Diara  

(Source: https://www.telegraphindia.com/bihar/harappa -signs-in -bricks -of-

raghopur/cid/1375856 ) 

 

3.12 Islands in Gujarat:  A significant island in Gujarat State is Aaliya bet officially believed 

ÁÓ Ȱ.Ï -ÁÎȭÓ ,ÁÎÄȱȟ ÌÏÃÁÔÅÄ ÁÂÏÕÔ ςυ ËÍ ×ÅÓÔ ÏÆ "ÈÁÒÕÃÈ ÉÎ ÔÈÅ ÅÓÔÕÁÒÙ ÏÆ the 

Narmada River [Image 21]. This delta earlier was treated as an island or bet and 

ÄÅÒÉÖÅÄ ÔÈÅ ÎÁÍÅ ÁÆÔÅÒ Ȱ!!,ȱȟ Á ÇÒÁÓÓ ÓÐÅÃÉÅÓ ÓÃÉÅÎÔÉÆÉÃÁÌÌÙ ËÎÏ×Î ÁÓ Porteresia 

corctata which grows abundantly in the area. Geologically, the delta came into 

existence due to the silt deposition by the Narmada River, prior to debouching its 

water into the Gulf of Khambhat of the Arabian Sea (Modi et al., 2018). Presently, it 

has joined the mainland because of the silt deposition in the Narmada River. After the 

construction of the Sardar Sarovar Dam, water from the Narmada River was diverted 

to the northern areas of Gujarat leading to a drop in the water levels at the Narmada 

estuary region. The drop in water levels led to the emergence of previously 

submerged areas. There was a considerable amount of silt deposition also in the 

subsequent years owing to low flow velocities. The result of all these changes was 

that the southern and south eastern edges of Aliya Bet have joined the mainland of 

Hansot taluka. Aliya Bet has today become a peninsula (MacDonald, 2009).  

https://www.telegraphindia.com/bihar/harappa-signs-in-bricks-of-raghopur/cid/1375856
https://www.telegraphindia.com/bihar/harappa-signs-in-bricks-of-raghopur/cid/1375856
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Image 21 : Aaliya Bet Island In Narmada River  

 

3.13 The present mouth of the Narmada River has roughly retained the original funnel 

shape of the estuary formed i.e., during the Mid-Late Holocene. However, the size of 

the estuary is now considerably reduced. The present estuarine reach contains 

several islands, which are well above the present tidal range. Hence, they are the 

products of the estuarine processes of the Mid-Late Holocene and not those of the 

present day (Chamyal & Maurya, 2017).  

3.14 Mahi River  is another important river of Western and Central India which arises in 

the Malwa plateau near Moripara in Madhya Pradesh. It flows through the uplands 

and alluvial plain in Gujarat before debouching into the Gulf of Cambay. In the alluvial 

plain, it shows typical meandering river morphology and is characterized by the 

presence of extensive point-bars along its convex meander bends. In one study, 

Sridhar and Patidar (2005) investigated a point bar deposit in the Mahi River using 

the Ground Penetrating Radar (GPR) system. The basal part of this point-bar 

indicated deposition under a near-continuous flow with minor changes in velocity 

and direction giving rise to fining upward planar cross-stratified sand facies typical of 

a point-bar sequence. However, the sediments in the upper part show a high degree 

of lateral and vertical heterogeneity and are inferred to have resulted from deposition 
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by high-stage flood events associated with cyclonic storms and the gradually waning 

flow. 

 
Image 22 : Islands And Sandbars In Mahi River [Google Earth Imagery]  

 

3.15 Godavari  is an east-flowing river  of the Deccan originating in Maharashtra and 

flowing through Telangana and Andhra States successively. The East Godavari District 

of Andhra is a coastal district. As the river flows through Dowleshwaram Barrage the 

resultant low flow has enabled sediment deposition in its course to the coast over a 

very gentle gradient. At Konaseema, where a major tributary joins from the north, 

there is a prominent group of deltaic islands duly named and including : 

¶ Ainavilli  

¶ Antarvedi 

¶ Ryali 

¶ Gudapalli 

¶ Mandapalli 

¶ Vadapalli 

¶ Appanapalli 

¶ Muramalla 
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Image 23 : Deltaic Islands on Northern Course of Godavari River, Andhra Pradesh  

 
Image 24 ȡ 3ÍÁÌÌÅÒ )ÓÌÁÎÄÓ +ÎÏ×Î !Ó Ȭ,ÁÎËÁÓȭ 3ÕÂÍÅÒÇÉÎÇ $ÕÒÉÎÇ -ÏÎÓÏÏÎ )Î 'ÏÄÁÖÁÒÉ 

River  [Image Credit : Sumesh N. Dudani] 
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3.16 A study carried out by Patel (2010) highlighted that the number of mid-channel 

Islands in the Godavari River stretch of Rajahmundry in East Godavari District almost 

doubled as observed from satellite image analysis from 1977 to 1990. Furthermore 

from 1990 to 2006, the analysis did not show any increase in the number of islands 

but their attributes such as total area, maximum area, total perimeter and maximum 

perimeter did show a marked steady increase. The study also highlighted that these 

ÉÓÌÁÎÄÓ ÁÒÅ ËÎÏ×Î ÁÓ ȬChar ÌÁÎÄÓȭ ÉÎ ÔÈÉÓ ÒÅÇÉÏÎ ÁÎÄ ÁÒÅ ÍÏÓÔÌÙ ÉÎÈÁÂÉÔÅÄ by 

fishermen and other local populations. However, issues such as stability and constant 

shifting of char lands, fragmentation of islands and sand bars and flood events have 

significant effects on the overall life of local communities here. Furthermore, the 

islands in the Godavari Delta are also popular tourist places with development 

measures executed by local authorities.   

 
3.17 Mandhata Island :  It is an island in the Narmada River situated on the northern 

fringe of the present Khandwa District in the State of Madhya Pradesh. This island, 

including some villages on it and on the opposite bank, is referred to as 

Omkareshwar-Mandhata which is a popular Hindu pilgrimage site in this region 

[Images 25-26]. This island houses one of the twelve jyotirlingas in India ɀ 

Omkareshwar, which is worshipped by several thousand pilgrims especially those 

who come to visit Mahakaleshwar in Ujjain which is approximately 80 km from here.  

Despite extensive archaeological remains on this island and its vicinity, this place 

remained neglected by scholars until a detailed study carried out by Neuss Jürgen 

which was published as a book in 2018. According to this study, Mandhata island and 

ÉÔÓ ÓÕÒÒÏÕÎÄÉÎÇÓ ÆÌÏÕÒÉÓÈÅÄ ÄÕÒÉÎÇ ÔÈÅ ȬÅÁÒÌÙ-ÍÅÄÉÅÖÁÌȭ ÐÈÁÓÅ ɉÁÂÏÕÔ φππ-1300 CE) of 

the South Asian historiography.  The remains on this island represent the only 

preserved fortified city of the Paramaras of Dhara known to us. However, the remains 

of built heritage that are still extant on this island face threat from local construction 

activities even though many areas are either under the protection of the 

Archaeological Survey of India or the Directorate of Archaeology, Archives and 

Museums. 
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Image 25 : Google Earth Imagery Showing Location Of  Mandhata Island In Narmada River, 

Madhya Pradesh 

 
Image 26 : Mandhata Island With Temple And Runaway Unplanned Construction [2023]  
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3.18 Riverine Islands in Coastal Karnataka :  Some west-flowing rivers such as 

Panchgangavali, Sita and Suvarna have several small and big sized riverine islands 

especially close to their confluence with the Arabian Sea. Some of these islands have 

been developed as recreational tourism sites by the Karnataka State Tourism 

Department and private owners in the region. One such island known locally as 

Madukudru island in the estuarine region of Suvarna River [Image 27] was 

highlighted by Das & Dash (2020) in their study. This island is the largest in this 

estuary having a total area of 156.3 acres and a perimeter of 4.75 km. It falls under 

the jurisdiction  of Kallianpur panchayat of Udupi District  and is covered under the 

Coastal Regulation Zone-III. The island houses some settlements which are involved 

in coconut plantations and fishing activities. It is connected with the mainland by 

permanent bridges.   

 
Image 27 :  Location Of Mudukudru Island In Coastal Karnataka  

 

3.20 River Islands of West Bengal : Major Colebrooke, in his paper 'On the Courses of the 

Ganges through Bengal' (1801), noted: "The quantity of land, which has been 

destroyed by the river in course of a few years, will amount, upon most moderate 

calculation, to 40 square miles, or 25,600 acres; but this is counter-balanced, in a 
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great measure, by alluviation which has taken place on the opposite shore." In the late 

19th century, Hunter (1876) observed that an acre of land was engulfed by the 

gnawing Padma within half an hour. Captain Sherwul (1858) witnessed the 

emergence of ȬChar lands which became inhabited, cleared and cultivated, the 

population increased, large villages established, land revenue collected for ten or 

twelve years, and then the whole fabric disappeared within one rainy season'. Chars 

are sandy shoals that emerge as an aftermath of river bank erosion that engulfs one 

part of the land and gives rise to another territory on the opposite bank. Diaras and 

Chars often first appear as thin slivers of sand. On this is deposited layers of silt till a 

low bank is consolidated. Tamarisk bushes, a spiny grass, establish a foot-hold and 

accretion as soon as the river recedes in winter; the river flows varying considerably 

seasonally. For several years the Diaras and Chars may be cultivable only in winter, 

until , with a fresh flood, either the level is raised above the normal flood level or the 

accretion is diluvated completely (Rashid, 1977). It is important to understand the 

different types of chars which are named dead, mature and running. The dead char is 

one which has not faced any significant change due to fluvial action for the last few 

decades. Mature chars have not faced any change due to fluvial action for the last 10 -

15 years and running chars are those land patches which face regular changes due to 

the action of the river and continuously emerge and submerge, this process being 

known as sikasti and payasti (Chakrabartty, 2016).  

3.21 Historical Records : When the British took over India, the rivers (and the marshy 

lands) of Bengal appeared strange to them because of their frequently shifting 

courses, the property ownership complicated, and ancient Hindu laws quite 

incomprehensible. European practices oriented them to split ting soils and fluids into 

discrete domains (Cosgrove & Petts, 1990). The first priority in establishing an 

absolute and irrefutable authority on the land was to prove beyond doubt that the 

State owned all the land according to ancient Indian systems. The Permanent 

Settlement of 1793 gave land away to zamindars in perpetuity to reduce the 

complexities of revenue collection and to prevent default in the payments of rent. A 

series of actions and measures followed the permanent settlement of land, the most 
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significant being the initiation of surveys of rivers and lands. The East India Company 

assigned its surveyor and engineer, Major James Renell, to conduct a survey of the 

river systems in Bengal and to prepare detailed maps of these rivers. From 1763 to 

1773, Renell compiled a set of maps of Bengal for the British Government, published 

in 1779 as the Bengal Atlas, which became the most authentic and legitimate source 

of information on the rivers of Bengal and was regarded as vitally important for 

ÃÏÍÍÅÒÃÉÁÌȟ ÍÉÌÉÔÁÒÙȟ ÁÎÄ ÁÄÍÉÎÉÓÔÒÁÔÉÖÅ ÐÕÒÐÏÓÅÓ ɉ/ȭ-ÁÌÌÅÙȟ ρωρτɊȢ ρÎ ρψρρȟ ÔÈÅ 

collector of Comilla district, for instance, reminded the Board of Revenue of the 

existence of fine rice-producing chars that were being formed in the district 

frequently, as being fit for immediate cultivation. He advised the Board to take control 

of all unclaimed char lands with a view to putting them up for farm lease immediately 

(Hunter, 1876).  

3.22 Islands of Murshidabad and Malda, West Bengal : The commissioning of Farakka 

barrage played a large role in the rise of the new running chars in the two districts 

(Islam & Gucchait, 2017). Many chars have come up in Malda district in the last few 

decades such as the Gadai and Dakatia chars along with opening up deep channels 

which have in turn affected the course of the river. The Hamidpur char, Nirmal char, 

and Jalangi char lands have emerged in Malda and Murshidabad districts as a result of 

river bank erosion (De Micheaux et al., 2018). The appearance, disappearance and 

reappearance of char lands in Panchanandapur in Malda district has become a regular 

phenomenon. In Murshidabad, too, the same process has been active leading to the 

Nirmal char and Jalangi char lands. People have moved between 4 to 16 times in the 

last 15 years. Thus, human vulnerability takes an added dimension in the existing 

char lands. The people who migrate and settle in the newly emerged char lands lead a 

life under the shadow of poverty and insecurity. The erosion and resultant 

homelessness cause an oversupply of agricultural labor in the fertile chars engaging 

the laborer at a wage lower than the minimum fixed by the government. In the Malda 

chars, the average daily wage of adults working in the Malda chars is even less than 

Rs. 60 (Basu, 2014).  
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3.23 There are boundary problems in the char lands in the two districts of Malda and 

Murshidabad which have developed towards Bangladesh. As per official estimates, till 

1992-94 more than 10,000 hectares of chars have come up at places which have 

become inaccessible from the Indian side but can be reached easily from Bangladesh. 

Akheriganj which literally means the last settlement virtually disappeared from the 

map when the 1989 ɀ 1990 monsoon-driven erosion overtook it (Chakrabartty, 

1977). In 1947, the course of the Ganga was accepted as the international boundary 

between the Rajshahi District of East Pakistan (Now Bangladesh) and the 

Murshidabad District of West Bengal (India). Subsequently, more than 35,000 

hectares of land have been wiped out from Murshidabad and char lands of an almost 

equal areal extent emerged along the opposite bank. These char lands, being attached 

to the mainland of Bangladesh, are difficult to approach from India. Erosion wiped 

away boundary posts at many places, where the border is now merely on the map. 

Despite repeated assurances by govt officials and ministers in Parliament, the 

infiltration and illegal occupancy on Char lands by Bangladeshi nationals have often 

been experienced. In April 1993, a joint survey was conducted to ascertain the 

boundary on the Char lands. but Bangladesh subsequently declined to accept this 

newly identified boundary. Certainly, Bangladesh has better access to the Char lands 

and also it is often difficult for the district authorities of Murshidabad to provide 

proper security to the new settlers there (Rudra, 1996). In Malda, chars have created 

problems with the adjoining State of Bihar. Mouzas in the char lands like Piarpore, 

Pranpur, Plashghata, Kanchi, Jadpur, Srighar, Begamganj, Dogachi, Daskthia, 

Nityanandapur, Hosenabad, Hakimbad, Jituagar are inhabited by more than one lakh 

people each. These char lands can be accessed from Paglar Ghat by boat. No health or 

education facilities of any kind exist here and for registration of land one has to come 

to Malda since the land falls in the Malda District jurisdiction  which is also depicted in 

the District Census Handbook (Rudra, 2011).  

3.24 Piarpur islands of Malda :  These group of islands fall under Kaliachack C.D. Block of 

Malda district in West Bengal and comprise 20 revenue villages (mouzas), popularly 

known as PPP (Piarpur, Paranpur and Palashgachhi or simply Piarpur) river islands. 
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These islands have emerged during the last couple of decades and have presence of 

human habitation. There are three mouzas i.e. Rezakpur, Kamaluddinpur and Daridiar 

Jhaubona which are completely under water and another six mouzas namely 

Mahadevpur, Jot Kasturi, Sukrullapur, Birodhi and Panchanandapur are majorly 

under water. However, this region is under immense conflict owing to the shifting 

course of the Ganga River and the presence of an interstate boundary between 

Jharkhand and West Bengal States which has been further aggravated owing to the 

shifting of the river towards the left bank. During British rule, the course of Ganga 

was accepted as a boundary between the districts of Santhal Parganas of Bihar and 

Malda of Bengal. It was noted in Survey of India topographical sheet No. 72 P/13 

surveyed in the year 1922-ςσ ÁÎÄ ÐÕÂÌÉÓÈÅÄ ÉÎ ρωςτ ɉÒÅÐÒÉÎÔÅÄ ÉÎ ρωτφɊ ÔÈÁÔȟ Ȱthe 

province and district boundaries in the Ganges river follow the main deep water channel 

and will vary as the course of deep water channel changesȱ. The Survey of India map 

published in 1975 based on a 1970-χρ ÓÕÒÖÅÙ ÏÆ ÔÈÅ ÁÒÅÁ ÆÏÏÔÎÏÔÅÄȟ ȰOwing to 

changes in the course of Ganga river, the State boundary between Bihar and West 

Bengal and the district boundary between Malda and Murshidabad should not be 

accepted as authoritativeȢȱ 4ÈÅ ÐÒÏÂÌÅÍ ×ÁÓ ÒÁÉÓÅÄ ÉÎ ÔÈÅ 'ÁÎÇÁ %ÒÏÓÉÏÎ #ÏÍÍÉÔÔÅÅ 

(Singh et al., 1980). The representative of Bihar in the Committee opposed the 

proposal of constructing two long spurs near Manikchak Ghat of Malda to deflect the 

fast-flowing current to the opposite bank. The rationale behind the opposition was 

that the measure was likely to deflect current on the west bank and thus aggravate 

erosion along the said bank. The problem then was referred to Survey of India and the 

ÔÈÅÎ $ÉÒÅÃÔÏÒ ɉ3ÕÒÖÅÙ ÏÆ )ÎÄÉÁɊȟ %ÁÓÔÅÒÎ #ÉÒÃÌÅ ÏÐÉÎÅÄȟ ȰThe boundary in this portion of 

the Ganga follows the deep-water channel and varies as the course of the deep-water 

channel changesȢȱ )Ô ÉÓ ÉÎteresting to note that the footnote is in contravention with 

the earlier note of the Survey of India expressed in the map 72P/13 published in 

1975. One of the representatives of the West Bengal Government in the commission 

declined to accept the opinion of the Survey of India and intimated the Committee 

ÔÈÁÔȟ ȰThe boundary between Bihar and West Bengal in this reach is under disputeȢȱ 

Even after the lapse of two decades since the Pritam Singh Committee submitted its 

report, the problem remains unresolved. Interestingly the district map of Malda 
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published in 1994 by SoI depicted the boundary as unauthenticated (Anwaruzzaman 

& Khatoon, 2012).  

 
Image 28 : Location Of Piarpur Islands  

 

3.25 Damodar River Char Lands : Damodar is an important river of the Bengal Delta. It 

flows across the States of Bihar and West Bengal eventually joining the Hugli River 

near Falta in Howrah District. The clearing of extensive natural forests in the upper 

catchment areas of this river for the construction of reservoirs has resulted in 

increased siltation rates and the formation of more stable chars on the riverbed. Also, 

the behavior of the river has become more unpredictable: large chunks of fertile 

agricultural land are eroded by its currents every year. The current physical character 

of the Damodar chars, therefore, is somewhat different from other chars located in 

the active delta areas of the GangaɀPadma and other rivers in deltaic Bengal. Being 

more permanent in nature, Damodar chars do not experience the regular and annual 

flooding characteristic of the active delta chars of Bangladesh. Most of these char 

lands comprise natural vegetation including plum trees and tall Bena grass planted 

during the late 19th century when fishermen from Bihar started migrating and 

occupying these riverine locations. After partition, Bangladeshi (then East Pakistan) 
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Hindus started to trickle into this part of India in search of livelihoods and social 

security. Lacking any legal owners, these char lands were designated by the Govt. as 

Ȭ+ÈÁÓ ÌÁÎÄÓȭ ÁÎÄ ÄÅÅÍÅÄ ÁÖÁÉÌÁÂÌÅ ÆÏÒ the resettlement of refugees. However, the 

shifting river courses made char lands highly insecure; considerable stretches of char 

lands have since reverted to riverbeds, whereas some new lands have emerged from 

the riverbed, and again considerable stretches of the river channel have been 

converted into seasonal croplands by the char people. Presently, Bangladeshi 

migrants form the dominant group in all char lands; the earlier Bihari settlers are 

gradually being marginalized. Agriculture is the main occupation on these char lands 

where large pieces of sandy lands have been reclaimed for crop cultivation by char 

dwellers. However, the Damodar char lands too face vulnerabilities from erosion and 

shifts in the river course. Some stabilized char lands closer to the south bank were 

under the administration of the Bankura District of West Bengal but as the river 

shifted towards the north bank the physical distance of these char lands have 

increased from Bankura and is now closer to Burdwan District. The local residents of 

Damodar char lands view floods as natural elements and have flourished owing to 

their maneuvering skills for land and water-based livelihoods (Lahiri-Dutt & Samanta, 

2007).  

3.26 Riverine Islands as Wildlife Corridors :  The Brahmaputra River Valley in Assam is 

considered to be an important habitat for tigers in India (Jha et al., 2008). This region 

is a very important landscape for tigers in its best habitats that include Kaziranga 

National Park on the east and Orang National Park on the west with Lakhowa and 

Burhachapori Wildlife Sanctuaries in between these two protected areas. This area is 

known to hold the highest density of tigers in the world with 32 tigers/100 sq. km. in 

the Kaziranga National Park (Ahmed et al., 2010). The floodplains of Brahmaputra 

River support high prey biomass which forms an important source of food for these 

tigers. Hence, a detailed scientific study was carried out by Borah et al., (2010) to 

assess the potentiality of Brahmaputra riverine islands in this region to support 

dispersing tigers and act as potential corridors for their movement. The results 

highlighted the presence of tiger population on 11 out of 52 riverine islands studied 
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which was positively correlated with the presence of livestock on these islands. 

Furthermore, it was established that the islands and river banks in this region served 

as a crucial corridor for the movement of tigers from one island to another or from 

one protected area to another. These islands also served as movement corridors for 

other important fauna in the region such as rhinos, elephants and various ungulates. 

In Haridwar District , a group of riverine islands serve as important habitat and 

movement corridors for deer species such as ɀ 3×ÁÍÐ $ÅÅÒ ÏÒ Ȭ"ÁÒÁÓÉÎÇÈÁȭȟ (ÏÇ $ÅÅÒ 

and Chital [Image 29].  

 
Image 29 : Riverine Islands Forming Part of Movement Corridors for Dee r Species In Ganga 

River Stretch Of Haridwar District  
 
























































































































































































































































































































































































































































































































































































